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We wanb students to. learn to view the earth as thetr home " :

‘planet and respond to its-pheromena on a personal level.' We can*

.teach students the mechanics of weathering andthe physics of a .
breaktng wave, but we must also allow them to meet and sense the ) L

Y ~ edrth, in a personal way. - I we can help them reach this gbal, .~ . = - = ., -
L, . they szZ experience a thrill in every sunset and an exhilaration Co ’

in every windy day or walk in the countryside that will add 1m-.- " -
. - measur&bby to the qualzty of. their Ztves and ours. as well. , o
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'/1.. “ In any prOJect such as the WHA.T ON EAR‘IJ-P ser1es dozens of people asslst the e
‘productlon eit‘ort Sn ma.n_y ways,., - Thére aresmamny who volunteered their time and o
effort w1t.h little or no rewards Special thinks are;due to DorotHy Zimmerman,\ .
) Pau,letta Parker, James Hooks, Rue: Rush, John ‘McLainj Dr. Ernie Knowles, Dr. (b’rll Lo
lHarvey, and ‘Bi}l.Wilson- who- served on ’the advisory. comiittee ‘and hélped write the - :;
basic curricilum document'on which thé series is’ based Later they offered advice. ¥

- and remewed the early programs ; JProposing changes that - greatly’ improved other .. : ~,

: programs~° .Within the State- Department. of Public Thstruction,.Reta Richardson .and ° ‘
Dr. Paul Taylor helped ,unra\Zel the" day 1o day pmblens of flnance and longtICS a ’_j Ce
that go w1th -any” pronect thls stlzea, e VAR

" The produttlon tean\ of Curry Leslle\ Jlm Bramlett and Char11e Huntley put
..in thousands of Houxs in‘’rain, snow, and’blowing Sand to get "the necessary/ filh.. S
‘and then worked nights “and weekends assembling: the pieces into finished progr‘ams, R
Their talents dedlcatlon, ,%nd creat1v1ty are ‘largely ~respon51b1e for the quallty o
‘ of the f1nal product' . , , - noa e . ‘
. Dozens of’ dther 1nd1v1duals from the Natlonal Park Semce i Natldna‘jl Weather
Service,; Duke Marine Laboratory, U,. S, ‘Geplogical: Suryey, Smlthsonlan Institution,
'*and North Carolma Consolldated Unlverslty System devoted tlme and, effort to the :
productlon of 1nd1v1dua1 segments,} : , o —

- ..:"

. . . O
glgantlc thank you is due to Mr, James’ Carruth who secured the admmlstratlve
and’ flnanc1a1 support of the Staté Board-of Education and helped to make. the series
possmle through his continued. support and ;encouragément. ~After his retirement,
- Mrs. Elsie Brumback continued supporting -the- effort as it moved toward 1ts con-
“Clusion. - W1thout ‘their did WHAT ON EARTH? simply’ would not ex1st o
Fmally, to all the hundreds of peoplé who helped Wlth 1nd.1v1dual problems and .
. to the teachers who spurred us on with their advice -and encouragement--thank you. . .".
This series belongs “to you and your students and would never have existed without
your 1n51stence on the best 1n support. materrals for students studymg the earth, N
e C

e . . [ . ~ !

\

P




.t B . U ‘
. . .‘ﬂ ' S . . . ' “,."'
A gL ’ S - U . - L L : -.‘)
R IERT An Introduction -
e . R L R . oo T IR .
. 7 The tele a.:{sio‘n' series you are.about.to‘lise was conceived in 1970 during the -
-+ production of an‘inservice television course for teachers. ‘The participating =~ .. .

teachers. had asked for visual ‘tools to-help-students with earth science topics . ..
on local: breezes, mapping, beggh landforms, and folding: In many cases we were- <. . ™ '
unable t6‘find any usable material, and in most cases those materials that had & & & =
- been produced were indppropriate for use with midéle school. students. AS a result,
* @ proposal was'submitted.to. the North Carolina State Board of Education for-the '~

» production of a television'series to be used by eighth-grade students studying earth
science., - The:board gave!'its japproval aﬁ% work began in the. spring off 1971 on the,
programs ‘that weré to become WHAT ON ?. A s T

o

. '

.- The first task was to establish a course of study that could be used as‘a
scope and sequence for the felevision programs. An advisory committee consisting ~ -°.
'~ of an astronomer, a meteorologist, an:oceanographer, twg geologists, three teachers, s
~ -.an-administratdr,and two television specialists met to hel® the curriculum . .=
'specialist develop a list of- concepts. appropriate.for eighth-grade students. ‘A .

series .of objectives and a teaching outline were written, -and along with the concépts,

. g%}{%}}gu})lls}led as EARTH SCIENCE: A COURSE OF STUDY FOR WHAT ON EARTEI'?:“‘A .TELEVISION

; - =-As the course of stlidy was being printed, the entire program was studied to -
. select topics for which television tréatments would bemost €ffective. . Scripts
' were written and production of the first three'programs began in October 1971, -
During the. following September, the programs were broadcast .on a trial basis. -~ - °.
.. Fifty-three teachers helped evaluate those early éfforts and their ‘comments were '~
- uséd’ to revise the program format. In addition, the productioh-.,_team and memb’_er_g_ ‘
- of th advisory committee evaluated students' responses.. in subsequent years,. .- -
- . teachers continued to offer suggestions'and: co C

v nts which influenced-the_development .
- of the entire series. Three more programs were produced during the 1972-73 school
year -and. -in September 1973 the production tean once again visited g:l?.s_sroomg for - .7

a-first-hand look at student reactions to all six programs. . ) , RS
. - "cDuri'ng the 1973-74 school year, the pro'i uction effort _int'ensified.__:‘l’he"fi]m'. o

| crew traveled to the National Oceanic and Atmospheric Administration's ¢limatic

. ‘and forecast centers, preparations were made f#or two of the three mdjor location-. -
filming efforts, and much of the filming fox [the meteorology programs was completed.- -
In May, the production team flew to Denver’and begin a six-week location ‘shooting :
schedule that included scenes for-all the geglogy programs and several shoreline . .- (

" Among the locations filmed, were the Rhcky Mountain National Park, = '
Chaco Canyon National Monumént, the. Grand Canyon; "Yosemite ‘National Par]’<,'..vanc_1
~the California coast. Returning from the Welst, the production crew immediately
"joined the Duke University research vessel EAéTWARD.,-fo'r a two-week cruise that
resulted in most of the film you will see in Programs 15 and 16, . . S

b
_%* " As“the fall and winter of 1974-75 passed, work continued on%}: meteorology
- and oceanography programs. In December the.crew spent gne week filwing behind o
| the scenes 'in the Smithsonian Institutioh's Mine - Sciences’ Division.. ' The resulting,
| . film included close-up locks at hundreds of minerals, high-lighted by ‘the Hape .

Y
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- Dlamond “By. May, all. of the meteorology prog’rams, the oceandgraphy and shorellne
progranms, and the g{iology ‘program- on mlnerals, Were completed.., .

- In June of 1975, the. ‘second Western flllnmg tr1p carrled the cameras to
‘" - Craters of the Moon National Monument, Hebgen Valley,the Beartooth Plateat,
. Yellowstone, the:Black Hills and« the Badla.nds ‘The trip, whiéh 1nc],uded shooting -
~under desert conditions and on “sndw elghteen feet deep, resulted in_some: of“the
most’ spectacular f11m in the ser1es. o o \ LT
VI In the. followmg elghteen months the f11m wh1ch had been shot over. the
» preced;;ng three years was assembled : along with footage from the National Park .
Service and other -sourcgs to pgaduce the nine programs that comprise the geology
. series. In early August of 1977, the final touches wege added and the WHAT N
L v 'EARTH? telev151on se 'es was complete. o . . ' RO

Senes 6vervnew R oL

. WHAT ON EAR’IH’? cons’ ts of twentyrnnie programs cmuposed of sucty-nlne
, segments. .These are. d1V1d d into -four unlts., The first unit of five programs,

considers  the earth;as a body in space Covering topics such as seasons, ilocation,, = -

‘gravity, time and map-making..’ The meteorology unit, Programs 6-14, stud:.es the .
structure of the atmosphere, weather forecastlng, and climate. Oceanography
and shore processes, the third unit, occupy Programs. 15-19. The last-unit of:
geology programs- Consider minerals, constructmnal and destructlonal forces, land- »
forms and geologlc t1me ' ’

f \

. - Most programs run 2@ to 30 m1nutes in length and are d1v1ded 1nto segments
. of -approximately 10 minutés each. Each se; ent covers "a specific topic such as .
" cloud formation, movement of sand on a béach;, or water underground Some ‘segments, -
.~ = such as cyclonlc storms, are-purely 1nstruct10nal but - the majority of segments . S
' combine. instruction- with aestheti¢ and occupatlonal emphases. Several_segments
. illustrate the-work of people in the earth sciences: .surveyors, cartographers,
prmters cooks, navlgators, geologists, miners, meteorologists, and computer.:
~operators, - In every case, the 1nd1v1dua1 in “the program does the JOb he or she e
,,1s shown carrymg out e

"8

Scattered throughout the ser,;es there are spec1a1 segments that attempt to
;glve students a unique view of théir planet. A walk in the snow stresSes thé
‘special nature of a snow-covered. land for students‘who seldom éxperience such
a phenopenon. ~Likewise, "Mountains Are the Wild~Places of the Earth," '"Water-'
‘falls,""and™Man'vs. the Sea" attempt to awaken specml feelmgs 1n students for
the planet on Wthh they 11ve.,- , _ L. o SRS

3

o

How to Use Th|s Senes - IR

Whlle a great deal of tlxne an“d effort. has been expended to produce the WHAT '
- ON EARTH? -television ser1es, it $hould not-be considered -the principal element jn
any earth science course. The segments are not designed to stand alone. .Instead
" - 'they are intended to be oply one part of your instructional design. The segmented _
: design of the series allows ou, as the teacher, to use a segment on videdtape
or film whenever and however 1t best meets_your teachmg needs, While the'scope .-
. and sequence wWere carefully. planned, they :should - be altered.to meet the needs
. of your students and the conditions. of your- classroom settmg . ,

-
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You may wish' to use-a partlcuflar segment to 'introduce or review a' topic,
. Some .segments you may wish to show to the'entire class, for other segments, ad
" -small group or.even individual students may be a qore appropriate audience. You -,
. may.-even feel that some topics-are appropriate for one class but ;nq’t/ for another, )

.. ~:I*believe you will find this teacher's guide valuable in making decisions fpr
* using each program. The.guide is divided by, program and 'segment. A page at .the
... beginning of. the guide provides an overview, student text references, and a list of,
- books that students might wish to read.dealing with topics covered in the program. -
" Each segment in the program is described on its own page. A segment synopsis, .
concepts, and. objectivsis for each segment form the core of the guide. " Suggestions =
- for previewing activities and follow-up investigations are-offered along with.a - . -
list of available films, slide$ and other media. A special list-of teacher
references is’also included to allow to.read in-depth on each topic if.you -
so desire. Sets of slides are available for most segments. . Each'set includes - * .
scenes from particular segments so that you may repeat an explanation using the -

. - B D . B . h
examples' students hate seen in the. program.: S . .
The WHAT ON EARTH? -series 'is now_ in'youf hands. I hope you will find it a B
#valuable addition to:the resources: available for teaching students about the earth. ‘
As you prepare to use the programs, keep in mind that we want students to learn to
‘view the earth as their’home.planet- and respond-to. its phenomena. on a personal

vy

~level, ' We can teach students the'mechanics of weathering and the physics ofa = -
breaking wave, but we.must also allow them to meet and sense the earth in a personal " - .
way. If-we can help them reach. this goal, they will experience a thrill in every

. sunset’and an exhilaration in every windy day or walk.in the ‘countryside that will

- add immeasurably to the quality:of their lives and ours as well.. T
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The Earth }
'A Body in Space

. ;“, ‘
. . v : . e L . . »

: The early programs in the WHA’I‘ ON EARTH" telev1s1on series introduces

" students 'to the planet earth, -The first program presents scienti ts, who study -

the “earth, shows how' the scientific. method has worked to increase knowledge in

one branch of the earth sciences and ‘presents the environmental ethlc upon whlch
' the efitire series is based. L

o

* The second th1rd~ and fourth progra.ns shift ‘the student's, pomt‘, of view to ' }\

" the planet as.a body in space: its size, shape, motidhs, and the forcés which act _ \
_upon it as it moves through space. - In Program 5, the student's focus returns. to N
" the. study of the planet's surface, considering maps of all kinds but concentratlng N

* on -those whlch descrlbe the planet's surface shape, and form.

the f1rst five programs .lay.the ground work for the study of a dynamlc -
and co antly changing planet. . Students will then move on.to studies of the i.
atmosphere, hydrosphere, and lithosphere. In addition: they acquire basic mapping
skills thidt they use in later weeks to. descrlbe the atmosphere, oceans, and crust .

of the earth., - _ ] o .
- ~ Reference » e
‘Strahler, Arthur N. 1971. THE EARTH SCIENCES.' 2nd, ed. -New York: . Harper‘and -

-
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What On Earth

What on Earth? v '.Q C
. 7\m a Part of Nature e
Scnentlflc Method |

T

Program 0verv1ew

Th1s openmg program mtroduces students to the study of earth science and the
" WHAT ON EARTH? television series. . The first segment defines earth science and
" destribes its mumerous scientific dlsc1p11nes The-second segment, I AM A PART
.OF NATURE, suggests that the edrth:is ma.n s home in space and that he has a =
respons1b111ty to protect it from harm.. The final segment suggests the \ ,
sc1ent1f1c method as a way of approachmg problems el

; ‘)‘__' : '.’,'.

Textbook References

"o A SEARCH FOR UNTERSTANDING . . . ..~ Idea 2: ‘The Solar Sysfem, pp. 39-
- Workshop Unit I, pp. 40-45. -, - YN . *\
. MIERN EARTH SCIENGE =~ . o FOGUS ON EARTH SCIENCE B
) - No. references . / . N o ’ - No references o o
o PATTERNS IN'OUR ENVIRONMENT = . & HOLTS PARTH SCIENCE 1' T
. Ch. 1: Patterns in Our Env1ron- R tarting Out,. pp.. -1
ment, pp. 1-18 . oo o ' . _
. 2o 8 ges in Our Environ- ¢ INVESTIGATING THE EARTH .

] ment, pp. 20-49 - L No references . . -
ST S v}.".-OURENVIROMdENTINSPACE | ,
THE ﬁORLDfWE LIVE IN ! -~ .. sCh, 1: Interpretation, a Process

o Te erences : R - of Science, pp. 11-23 :

° EAKIH SCIENCE A LABORA'IORY APPROACH : - ey

. e PATHWAYS IN SCIENCE & .. /
.No references : NG references \<

o EARTH SCIH\ICE‘ "11S o AR
'Idea 1: 'Foundations: Matter,

- Energy, and Time, pp. 1-36

, .

s
Student Readmg

v'Calder, Nige__l ThevWeather Macm,'ne New York'f Vlklng Press Inc , 1975,

-
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' S Segment Synopsus o e}
- What does’ an- earth scientist do? _Why should I study earth sc1ence" These

.are questlons asked at least once by all earth’ science students. This opening
segment of the WHAT ti:]/?ﬂ—l? télevision ser1es ‘attempts to -answer these:ques-

. tions briefly. It describes the earth as man's home but also as a closed .and -
- limited system. Ea cience is divided into four major brancheés; _astronomy, .

L meteorology, ‘oceanography, -and geology.  Students meet a. representat1ve from S

B .each branch and- prev1¢w some of the places they will visit through the WHAT-
ON EARI‘H" ser1es C .

N

.\,

' . "Earth science is a broad dlSClpllne Wthh After watchmg th1s program and com- .

stud1es the earth and: 1ts surroundlngs - " pleting. appropriate- follow-up activities,

the student should be able to s

oo T S S e g expla1n how the various- branches
R e o ‘ . - of earth science study the .
S e earth ' :

- . . . . e -\'

o R learmng Acches E N

\e ’ .
"Have students look up and learn the meaning of the terms: geologlst .oceano-
grapher, meteorologlst clmatologlst cartographer, astronomer

R

“Discuss the kinds of thmgs “Carth sc1ent15ts study*' ‘What 'is meant by the | .
phrases ""the space sh1p earth'. and "the earoh is a closed system"" L o

“Ask students if they have been to any of the places the program will v1s1t-’ o

.'durmg the ‘coming year. - If some- volunteer, ask them to prepare a story of the1r
~trip for the class and present it later in, the year ; S oo

: Conduct a cartoon contest with a pI‘lZe for the best cartoon of a geologlst
meteorologlst oceanographer and. astronomer )

DS ' # ,
\ . . - . i
Loy . ' . - .
' o L\ o RO
R T L2 1 3
: v N~
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Invite an eartvh sc1entlst to v1~§1t the class and explaln hls work and Lts
relatlonshlp td pther earth sciel\ces. ' : - - v -
| Collect plctures for a dlsplay of earth\sc1ent1sts at work. \\ 4
Challenge your students to- construct a "tree of sc1ence" puzzle overrught
._ ‘ ‘ , R S
v T Teacher References e

,

Exllne Joseph D 1975. Ind‘bmdual'bzed Techmques for Teachmg E’az'th Sczence. B
Englewood Cliffs, NJ: '

Prentice-Hally, Inc.” ,

Oxenhorn, Joseph M. . 1972. Teachzng Seience to Underach'bevers in Secondary

~  Sechools. "New York Globe Book Co., Inc. : : . o

Tr zenbergy Henﬁ' J. 1972. Tndividual¥ed Sczence- Like - it - Is. Washington,
DC Natlonal Science Teachers Assoc1at1dn. : '
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I Am a Part
of Nature

Segment Synopsns

I -AM A PART\ .OF NATURE is based on a poem by Henry G1bson.. The segment 'is .

designed to show students the beauty: of nature and the ugliness of some of

‘mankind's activities. It leads students to develop the1r own, env1ronmenta1

philosophy. S T o , _
S ' ,.'Iamapartofnaturea’.-_ /J '

-

T am~a cIpart of ‘everything that lives.
I am boun together with all living th1ngs
“in air, in land, in water,

* Upon its bala.nce, upon its. resources, -
L and ‘upon’ the cont1nu1ty of both.

- To destroy them.is to destroy myself,
~ As a member of the human race -
o I am a part of nature. .
. o B I w111 not destroy it. .

' --Henry G1bson

»

Concepts R Objechve

‘e Earth sc1ence is a broad discipline-of  ~After watching this program and completmg .
sciences which study the: earth and 1ts .- appropriate follow-up act1v1t1es, the' e

.

l . surroundlngs. (oo _ ,student should be able to .
o Some. changes on our planet are 1nf1u- e g1ve some examples of ways in
' 'enced by man's presence. T which mankingd's presence has
‘ IR - o - changed the earth
. x." PR
3 I.earmng Actmhes

students to $uggest ways in which they are related to a11 11,v1ng -things.
iving things depend on man? How does man depend. on them? How do their

s

: 11ves "depend on nature s balance? On nature S resources?

" Ask
nature.
.Can he p

students for exanp’les of ways in which, they have protected or destroyed ’
‘What has man done to. change his planet? Have the changes been good or bad? -
redict the pattern of change? Ask how each student fits into these changes. '

" Do they affect h1m now? 1ater? T

. : -
-

E



o . ' . R
" Discuss the earth as a limited system, How is it, why? Do changes occur
. : - e . K .

at dlfferent rates° Where: do changes occur7
: -~

h&ve students form small groups and draw up their own- statements of envxron-
mental philosophy. _ _ < L

Take a field trip around the school grounds 1look- for examples of short and "
long term change.. .Use a camera to record examples of change ' _ .

Beg1n "earth watch'. act1v1t1es Have students report weather, earthquakes,

volcanlc eruptlons and disasters to the class.
1 ‘

) o | Teacher References

QLeveSOn;,David.' 1972. A Sensé of the Earth. _Garden Clty, NY: Doubleday and Co.,
_ Inc, ' R -

RV Books Editorial Staff. '1974. Geology Today. - New York: .-C_ommmlcatlons-
Research Machines, Inc ‘ N B - S

- s
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 Scentifc Method

Segment Synopsus

.y ‘The structure and ° process of science are conplex. and nebulous areas .which
usually present some problems for students., This segment is des1gned to.
illustrate the idea that science develops not by spurts of genius, but by slow
and arduolis labor. Each concept that is déveloped, tested, and proven true,

‘ becomes the basis for ‘future questioning and research. So a completed the@ry
. is constructed on a large fotindation of hypotheses, theorles, and laws that
- were discovered. and, proven by ear11er mvestlgators.

. - SCIEN'I‘IFIC METHOD looks' at the discoveries lead’mg to the development of
the Fluid Dynamics Theory by Vilhelm Bjerknes in the early twentieth century,
- The story traces Greek observations and the work done by Galileo, Hooke, and
: - Torricelli to; develop instruments capable of measuring the propert es of the"
'4 _ - atmosphere. It concludes with an account of Bjerknes' theory and Asks stu-
~ dents if they can suggest what the overall theme of the segment might:be, -
: Th1s segment can be used to mtroduce or: reV1ew the sC1ent1f1c method

Objectwes P

; Concepts s |
o Man's mindis his most important tool for -After watching this program and/com- -
* investlgatlng the éarth. pleting appropriate follow-up  \
: S act1v1t1es, the student should beé able
e Man's mmd is used to mterpret the ob- to

e servatlons he makes w1th h1s senses. o give'e les of Ways 'in which

e Man uses 1nstruments to extend his senses. his senses limit his inves-

Y , 4 tigat¥on of the earth”
. hgggsmig;.ss are essent1al for quantifylng N demonstrate a basic under-
- 0bs§ e : S - " standing of measurement
. . N o . 4
s siﬁ)xnchanges are detectable by obser- o ‘identify change-in temms of

ldcat‘ion' and action

. _C‘?rta?‘? patte_med changes are predlctable. " o .predict certain simple patterns'

o *&: L . : . . o ) . Of Change .
| " ‘ N B . descrlbe the earth as .a "closedjw
, a system."
. g |
\‘l ‘ ’ r~. . °




. ] - . ; . . o . ) Lo . "

L LeammgAchvrhes e
Have students prepare one paragraph blographles on Gal11eo Hooke, Torr1ce111
and V11he1m BJerknes. e . e i CL

Introduce or rev1ew the followmg terms thermometer.,‘ barometer;' air pressure,- .

l'flu1d dy-namcs., R T o e

o . Have groups of students conduct l1brary~research for ‘a bulletm board tracmg
the maJor d1scover1es in meteorology.-_ . : .

Have students obséi've a sunset and record the1r observatlons.

Have a group of- s\ldents prepare a d1splay showmg the steps an hypothes1s
-mlght follow to become_a law, o . :
- D1v1de students in to groups and have them record the1r observatlons of a. .
natural nmd puddle. . - . _ : Co
Have students devfolop the1r own sca]:e of measurement.,

L]

e - .

= ) A

5

Fashlon "boxes of mystery" and arrange them around the Toom,

Have students descr1be the materidls contained in the boxes usmg various senses’
_and mstrumentso Have them record their- observatlons and compare their descrlptlons. :

Have students prepare dlsplays show1ng the sequence of events leadmg to
sc1ent1f1c discoveries in meteorology S , o £

Have students conduct mvestlgatlons outl:Lnlng each step of the sc1ent1f1c
‘method they use.’ . .

~Take a sample of earth’ mater1al and change 1t in some way, 11st1ng and
explalmng each actlon., . _ . ,

“List some. 'event that changes through varylng perlods of ‘time and space, -
_(shifting of sand, changing shoreline, bubbles etc. ) .Try to deve10p sc1ent1f1cally "
valid designs for pred1ct1ng the events. ,

: S ‘Me’dia Resource i
-FIMSTRIP IR LN L
NEW METHODS OF FORECASTING WEA’IHER 1
filmstrip, 1 cassette tape. Stone S
Productions, 1971. : -

b
)

o ' Teacher References .~  ~  —
Aristotle, ‘l95_2. 'Mete'or-ologica.‘ Cambrldge, MA: Harvard Un1v. ‘Press. '

Crombie, A..C. 1959, Medieval and Eanly. Modem Sczence. 2 vols. 'Garden City,
. NY Doubleday and Co., Inc. SR o

- . L .



’ . - . ’ & t - s “, ‘ \
o Ross, Frank, Jr. 1964, Weather: ’"he Scwnce oj“;'MeteoroZogy from Anywnt T ~es to '
. Space-égea New York: Lothrop, Tee- -and- Shepard Co.. . s

_Ruchlls Hyman 1963 DLscovemng Scwntzfzc Met?wd New York:

Whitnah, Donald R, 1965, 4 history of the United Weather Bu.r'eau.' Urbana, ;I' '
Un1v° of I111n01s Press. oo
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- TheEarhinspace «

B O R ‘Man Looks to the Stars -
T A Chip Bobbing in the
SR - . “Ocean of Space -~ ..
. 77F . Foucault and His Pendulum g
v - .. - Microbes to Stars - . -
A T s L X . ) -
Lo -TheSeasons S S
b e Program Overwew.. Lo P
- THE EARTH IN SPACE is’ the flI‘St of two programs studylng the’ earth as a planet. .
Programs 2 and 3 -focus:on the planet's relationship to the solar system and are
designed to change the student s view of his home in space. “They explore the
. ‘motions of the'earth, man's developing view of the un1verse and the size of the :
. earth in relatlon to: the natural world< o . o . o
o " ' o ’ '\ .'.‘% .' ; ". R ' &'. : . ,l L L t
L] |‘_ . ) . o \ ,“, 4’. ‘ o S | ; | \
S Lo Textbodk References . S
e A SEARCH FOR UNDERSTANDING : o, Ch. 28: Explormg Space,% 426-
. -.%» Ch. 1-1: The Earth from Space, R T 444
T .. PP. 4-7 R _ CH: 29: Our n, pp 445~ 465 B
Ch. 1-2: _The Shape of the Earth . " Ch. 30: The - Earth's thlon, pp.
1 pp. 810 - 3 : . 466~ 475 L
Ch. 17: Man's "First Observatory- N o ’ o
. The Earth, pp. 550 573 _ o EARTH SCIENCE A LABORATORY APPROACH '
3 - S © +""  Ch. 11: .The Earth An Space, pp :
:..\ M)DERN EARTH SCIENCE = . S 245-273
.- Ch. 1: Design of the' Un.werse o ,
. “pp.. 2-20 . o EARTH SCIENCE: IIS. : :
. "* Ch. 2: The Sun PD-. VZl -46 - - o Idea-2: The Solar System, pp. .
"' Ch. 3: ’IheEarthasaMenberof : | 53-76
*  the Solar System, PP- 47 74 R o, ,
' e FOCUS ON THE EARTH e
o 'PATTERNS IN OUR ENVIRONMENT . Ch.'22: The Solar. System, pp
’ . Ch. 3- 12 People and Time, p. 63 . o 444- 469
" Ch: 9-2.:. The Nighttime Sky, ’ ' D
" pp. 255 .. HOLT SCIENGE =~ -
'Ch.-9~13: The Size of the Solar Ch\ The Earth in. Space, pp
System, pp. 275 ~ : 370 401 :
" Ch. 9-16: The Size of the Universe - « Ch. 14; The‘Solar System, PP.
in Six Steps, PP. 278 280 - . 7, 404-445 :
o , o ~ - Ch.’15: The Umverse, pp. 447-
e THE WORLD WE LIVE IN - - SRR [ I
~ Ch. 26: Stars and Galaxles, pp. . :
. 374-402 - . INVESTIGATING THE EARTH ' :
Ch. 27: “The. Solar System, pp.- 403- \ Ch. 1: The Earth and Moon in N
.. 425 j ‘ . Spar‘e, pPp. 3-22 .
A \
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e OL[R ENVIROMAENI‘ IN SPACE . \' "~ - - o PATHWAYS IN-SCIENCE .
‘ Ch. 4: Earth Science and- Man's Envir\on- © - ‘Unit7: . Man in His Univers
s . ment, pp. /63-84 o .,  Dp. 335-382 - .\ .
~  Ch. 5;" The Earth 'in Motion, pp. 87-110" - o IR W

Ch 7Y The Energy Exchange, pp. 133 150_"

‘

3o . !
’4 “r . ‘ { _i . . -. b
-'_- T Student Readmgs R
Alllson, ]ﬁnda The Reason for Seasons Boston L1tt1e, Brown, and Co., 1'9'75 oo
. Asimov, Isaac. How Dtd,We, Pind out .the Earth ig' Round" New York Walker a.nd Co.,
<1972, - .
CoL e, The TrczgedyP of the Moon. Garden C1ty, NY Doubleday and Co., Inc.,

v

Ve AS’LmOO on Astronomy Garden C1ty, NY: Doubleday and Co., Inc., s _1974

. Brown, Peter L Comets, Meteomtes, and Men.. New York Taplmger Pub11sh1ng Corp., ;

s :
Butler, S ’1‘ a.nd Robert Raymon The Famly of the Sun, Garden Clt}’,,‘ﬁ‘[ Double- g
' day and Co,, Inc., 1970, v '

- Calder, N1ge1 " The Violent Um,verse‘ An E'yemztness Account of the New Astronomy.
New York: V1k1ng Press, Inc., 1970, Do

Coutr1ght ‘Edgar M. ‘Exploring. Space with Camera. Wash1ngton, DC Nat1onal | o
‘ Aeronaut1cs and- Space Adm1nlstrat10n 968, - ‘ :

Kals, William S. How to Read the. thht Sky Garden C1ty, NJ Doubleday a.nd Co ).
©~ Inc:,.1974, "

: LJ.mburg, Peter. What's in thé\)ﬂmnes of‘ Stars and Constellattons New York: Coward,‘-
- . McCann, and Geoghega.n Inc., 1976. = - : .

Lyon Jene. Astronomy O}ur Sun and tts Netghbors New York Western Pub11sh1ng|
o Co., Inc., 1974, : . ‘

| MJore, Patrick. The Ptcture Htstory -gf" Astronomy . Tev, ed New York Gosset a.nd,
e Dunlap, Inc s 1972, .. ‘ :

Mlurden, Jameso The Amateur Astronomer 8 Handbook rev.
. Crowell Co., 1974, '

t p ; ' " - 'P
: Pe1t1er, ‘Leslie C. Gutdeposts to the Stars Explomng the Sktes Through the .YearL
- ."New -York:. Macmlla.n Publishing Co., Inc., 1972, .

Rav1e111, Anthony. The Woer i8 Round rev. ed.. - New York V1k1ng Press, Inc., 1970

Spencer-Jones 5 Harold The New Space E'ncyclopaedta A Guide to Astronomy and Space ‘.
. Exploratiot. rev, ed. New York: E. P. Dutton a.nd Co., Inc., 1974, '
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- . \'Segment Synopsis " LD
The idea that the ®arth is not the cénter of all things but is, in fact, .
--only a minor inner plapet circling ,around an average star, one of millions .in .
' a single galaxy, has evblved slowly over time. MAN LOOKS. TO THE STARS traces =
the concept of the universe from the Greeks to Ptolemy, -Aristotle, Erastosthenes, - .
“Hiparcus, Copernicus, and Galileo. It recounts the social, -religious, and T
‘political factors which were as important in changing man's thinking as the
-development of mathematics and the telescope. Aftt objects, astronomical
. photographs and epicycle models illustrate the evolution of man's thought
“from an earth centered worldito a sun.centered universe, . - - © . . -

.

B o A ) e

S - Concepts | S Objective - -~ - *
‘o The',eé‘rthi is a body moving through space. - After watching: this segment and com-
o T T _— . pleting appropriate follow-up activis "\
e - The earth is one member of thejsolar - ties, the student should be.able to
&QSYStem.,'s o o , : Lo

T
.o N

‘ ‘e ©€xplain how man's view of the - - =
earth's place and motion in -

the solar system-has changed

as new evidence is‘discovered. .- (

D b Py

o

: | - ~learning Activities- - | «
JIntroduce the following terms: orbit, epicycle, constellation, planet, - ~ - . -
Aristotle, ‘. -

4 'Have studénté' devefop' brief biographical skétchéé of Ptolémy,
Erastosthenes, Copernicus, and Galileo," E L . 4
‘.-He_wefstudent‘s' dis_cus_s what they think'wés the most inq;orta;nt -factor involved

in the change from the Ptolemaic '\fo-the Copernican universe. o e

© Have students makélf)osters,‘sﬁﬁv&iﬁg- the cqnsteliatiOns .seen in the. :zo'diac,
include constellation's history and major stars. ‘ - L R
Throw a class "star party" tol| assist students. identify major constellations R

4 . . - . e
|- ' . .

N - R |




.‘. . ] . T . _.” 1 : L

: Use the m0nth1y sky calendar m SCIENGE AND CHILDREN as a g'u1de SRR
o Have students build - a scale model” of the soAar system usmg 1nformatlon ,
- found ‘in 'Let's Count the Stars" by Marion J. Jgseph a.nd Sara L. L1pp1ncott in:

. SCIENCE AND‘ CHILDREN Vol. 6, No. (May, 1969) o _ -

- o~

. Have students conduct #1 2: "Measurlng the Earth" 1irvest1gatlon from Miles F
. Harris's et al. Earth. Sc1ence Curriculum Project textbook INVESTIGATING THE EAR’IH
, (1973) pub11shed by Houghton leflm Company, ’Boston Massachusettso 2

Have students measure the apparent mot1onfof the sun usmg the sun s shagzaw
L Play the s:.mulat1on game SPACE HOP from T/eachlng Concepts, Inc

W -‘,

S v '-7 Medla Resources R o
“FHIMS © ' CE

EXPLORING THE'MOON. .16mm. 16 min," sd. . A TRIP 0 THE PLANETS. 16mm. » 15 fmin.
co'lor Coronet Films, 1969." . - .~ . sd. color. Ency., Br1tann1ca Ed.
e ' Corp. Lo . .
GALAXIES AND THE UNIVERSE. 16mm°, 13172, | Y U
-7, min. “sd. color. Coronet Films, V\ZHAT IS'AN ECLIPSE‘? 16mm. 1~1 min. “sd..
1969, - . o ek color BFA Educatlonal Media
HOW MANY STARS. 16mm. 1 min. s sd, ool | |

L ‘col¥r. l\body Inst1tute of Sc1ence, B \/
T L R mlu LOOPS R
S ': IVDTIONANDPHASES 1 color £iim -
MARS MINUS MYTH.  16mm. 18 min. sd. - loopq . Hubbard' Scientific c°
" .color. Church111 F11ms 1973 '

: PLAI\{ETARY ND’I‘ION 1 color film loop

'IHE NI(HI‘ SKY “16mm.- 11 m1n~ sd. : Hubbard Sc1ent1f1c Co = oA
' color. Ency. Br:,tanmca Ed Corp . s
(2nd ed.y . - -y _ o SPACE EXPLORATION SERIES 14 color f11m
- . S o loopso Hubbard Scientific Co.
"OUR SUN AND ‘ITS PLANETS - 16mm. 11 'm1n Syt , S ,,f:':'
‘sd. colo'r° Coronet F1]ms 1970, oo : R LI
’ : _FILMSTRIPS L :
R PLANETS IN ORBIT: THE LAWS OF KEPLER. . "MAN, MOON, AND UNIVERSE " 3 color

~ 16mm.. 10 min.”.sd., color. Ency

: 11mstr1ps, 3 disc recordlngs, RN
Br1tanmca Ed. Corp ‘

tlonal Rewurces,u 1‘970

" THE SOLAR SYSTEM. 'l16mn. sd. color.. . MAN.STUDIES SPACE. 2 color Filmstrips,
: Ency, Britannica Ed Corp (tobe + ~ ° .1 disc recording. 'Educational
released) o , .. _ Activities, ‘1969

 SPACE SCIENCE: " THE SUN-AS A STAR. * 16mn. THE UNIVERSE. - 6 color f11mstr1ps,
" 13-1/2'min.  sd. color.. Gorenet——‘— - cassette tapes. National Geographic:
F11ms 1970 , , N SoC1ety, 97z, - -
'STARSANDSTARSYSTEBB 16m. 16 min... . . . ’f o
' sd. color. Ency Br1tann1ca Ed. Corp K S

| 1'6,._ |
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T
SlIDES L P L v
'ASTRONOMI CAL DIAGRAMS 20 color slides, - ASTRONOMY SET II. 10 color transparencles
Wawatural SC1ence Establlshment Hubbard Sc1ent1f1c Co s
In - , . , - _
THE_PLANETS. 20 color slides. Ward's . KITS - ° o DS
' ‘Natural Science Establlshment Inc " GLOBE. LABORATORY 8" dlameter globe,” * .
- - overlays, 'inserts. Hubbard Sc1en- L
SOLAR SYSTEM ASTRONOMY . 20 color slides. t1f1c Co. = o R
" Ward's Natural Science Establlshment " ot
Inc. : A READING RESEARCHING AND REPORTING IN
' T ' LR )SCIENCE: THE UNIVERSE. 4 color
’IHE SUN 20 ‘color. slldes Ward's Natural ' © filmstrips, 4 disc recordlngs,
ScJ.ence Establlshment Inc T ' books 50 activity cards. BFA

! ~  Educational Media, 1975.

TRANSPARENCIES B B S
ASTRONOMY SET I. 11 color transparenc1es S
Hubbard Sc1ent1f1c Co a _

. - e c . i . . O N

AT Teacher References R
Atkm, J Myron,. and Wyatt Sta.nley P., Jr. 1969, The Universe in Motion. New York:
Harper and.Row., - . ! - .

Bra.nley, Franklyn M. 1959. E’xpemments in Sky Watc}nng New Yor]‘(:‘ 'Ih%nﬁs Y. Crowell
- Co. - : ‘ R

De Harsany, Zsolt. '193'2.2 The Star Gazer. New York G P. Putnam's Sons

.

Drake, Stillman, trans, 1957, D‘Lseovemes and Opzmons of GaZz,Zeo Garden Clty, NJ |
. Dolbleday and Inc , : I

Hoyle, Fred. 1975. Astronomy andé]osmology San-:Franclsco W H. Fre‘eman ‘and Co.’

Koestler, ‘Arthur. _1960. " The’ Watershed A ngraphy of‘ Johannes Kepler Garden City:.
" Doubleday and Co. by . Inc.

Kohn Clyde F. 1967, Guide to E’f‘f‘eetzve Globe . Usage Clgcago A, J Nystrom Co

Leonard Jonathan N., and Sagan, Carl. 1969. Planets. Morristown, ‘NJ: Silver .
: Burdett Co. . (a title in the Life Science Library)® o

Mallon, Gerald L 1976. An mtroductlon to. constellatlon study Sc‘iehee _dnd- Children °
- 14(Nov:):" 23-25. - . K , P S

P
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A Chlp Bobbmg on
the Ocean of Space

-t

Segment Synopsls

Students g11mpse in this‘segment, the W1de var1ety of motlons

.- 'their planet makes as it travels through space. Animated sequences

~. depict .the earth's axial rotation, precession, nutation, and ellipti- /= -
- . - ‘cal orbit; motion of the earth-moon system; motion of the solar system

" . about the m11ky way -galaxy; and the galaxy's motion through space. .
- No attempt is made ‘to explain the various motions but only to demon-

strate the1r ex1stence. : e . o

PR Concepts R Objectlve .
s Motlon 1s the natural state of the After wétchlng this segment and completm
plahet eé’rt‘ . , appropridte follow-up activities, the g

- N - B student should be able to. _
o The eardthahas ‘many motionso _ : ‘ :
» ek R : o e uexplam ‘the pr1nc1p1e motlons of
N ’ . . ' ?' th.e earth. v . .

-,

IR I.eamlng Achwhes

Have students 1earn the meanlngs of rotatlon brblt, precessmn, and nutatlon. o

- Ask students how they can prove that the earth is’ rotatmg. Whlch of the '

‘earth s motions can be observed w1thout speC1a1 1nstruments" .
Several students mlght w1sh to make time lapse photographs of Polar1s (the . -

“Pole Star) . to 111ustrate the earth's rotatlon. , e

Have students conduct #2- 4 "Whose Move is 1t‘7" from Leonard'SBernSteln and Harry

K. Wong s textbook, EARTH SCIENCE IDEAS™ AND INVESTIGATIONS IN SCIENCE (1977), oo
: pub11shed by Prent1ce—Ha11 Inc. s Englewood Cliffs, New Jersey.' "

L - 18

DY
Lo

8



Foucault and
HIS Pendulum

| Segment Synop5|s , -
~ This essay comb1nes blographlca.l information on. Foucault w1th sc1ent1f1c
. ‘principles about the earth's movements which influenced the design of the"
.- pendulum.. Using models’ and actual working pendulums, ‘it demonstrates the
- behavior of the Foucault pendulum and explains the dlfferent pendulum motlons
_ which occur from the equator to the poles, A special effort has been made -
= . throughout 'this segment to avoid using advanced mathematlcs (tr1gonometry)
T when explaining the concepts 1n)volved :

v
-

. Concept L Oblechve
. thlon 1s the. natural state of the planet After watchlng this segment and com-

s earth o I pleting appropriate follow-up activities,
. o ’ ' S .the students should be ahle to - 4

o explam how. the Foucault. pendu- o
" lum demonstrates the earth's
rotation on its a>_(1s L

L

o ing Acches o R PR
“Prior to viewing . th1s segmen y students should understand the meanmg of the _
: followmg words pendulum, rotation, ax1s grav1ty, pole equator,

. Let students‘ const/ruct vseveral pendul . usmg crude equ1pment. Try to build one
'with a rotatable base.. Use the references listed in the Teacher References sectlon.

- Have students conduct 1nvest1gatlon #2 4 "Whose Move is 11;"" from Leonard Bemsteln o
and ﬁarry K. Wong's textbook EARTH SCIENCE: IDEAS AND. INVESTIGATIONS IN' SCIENCE (1977) .
pub11shed by Prentice- Hall Inc. 5 Englewood Cliffs, New Jersey : :

Have students’ suggest other ways to prove that the earth is rotatmg on' 1ts axis..
See #1-7 "Investigating the Sun's Path--Sun Watch" in INVESTIGATING THE EARTH. (1973)
by M[les F HarrJ,s et a1. pub11shed by Houghton M1ff11n Company, Boston, Massachusetts. o




e o »Medla.Resources AR

FILM I.OOPS o o | ‘ | N

EARTH: -ROTATION AND REVOLUTION 1 color SIMPLE PENDULUM SERIES 4 color f11m
film lqopo Hubbard Suennflc Co v - loops. BFA Educatlonal Medla, 1972

o e :
- ot o

, R PP R )
e e Teacher References Cor

vBete Channlng L. 1964. About Foucault Penduluins- and. How They PTove the. Earth

. é?gtc,zt?rslé A .Scrlptographlc Study Un1t Greenfleld MA Cha'nn;ng L. Bete : '

‘Frankovits, N1ch01as D, 1976, A smpllfled pendulum for class!room use, Jouimal
' of GeoZogmcaZ Educatbon 24: 103 104 : ) s

Stong, C. L. 1964, How to-build an accurate Foucault pendulumu _ In Amateur
S Scﬂentbstn“ Sczentbf%c Amerzcan Feb.: 132- 139 o :

le= DA




. Segment Synopsns S PRI
R _ Wlthm ‘the . unlverse -humans occupy a ufuque positiogipetweernt the very S
R ﬂ_-large and the very small, Thik"short. segment -helps students. visualize, their - .
.. scale in relation,to the earth and. the universe. ' A box is used to" 111us- 5 ;;-'._ SRR
© ..' - trate'scale, its chmensmns are’multlplled in-units of one thousand on'a - '
L f Y. side, thus '.mcreasmg ‘the sbox's volume one billion'times with each multi-:
o '.p11cat10n°. The first. box is only capable of holding ocne bacteriumy. the B
S% * fifth box, the earth; the tenth, the Mllky Way galb.xy, and the eleventh S
S ‘_'all our nelghborlng galaxles. T ' o R

) Concept B TS A | -
C e This segment is- supplementary and reldtes ST ' o
_only indirectly to concepts pertinent to . . Tl T o Cnl el LT
the study of the earth as a body 1n spacea o T T S
L. B : - e S " g - v'(u . -
. R T Y

EE DT LeammgAcﬁvities = S
- ;Have students deslgn po§ters 111ustrat1ng the scale of mlcrobes humans and the el
umv,erse to 6ne other. e . . S - o =

» . ' 1
Have students bu11d a mbdel of t.he Mllky Way Gdlaxy usmg ‘one mlllJ.meter to re-.' ' }‘u
present one. 11@11 yearu o LW
a/ h = W

)

HaVe students counf the stars us a. cardboard sheet W1th a 12 inch sctuare hole ™ " s

)

. _cut in ity When held at arTms 1e gth rom the eye, the 'viewer should be -able to count
o the stars in an:- area measur:mg 20 20° which amounts to 1/103 of a sphereo. N .

l', Have studen’ts' hu11d a model of the earth at a scale -Of 9 95 km /cm. usmg the
foll,ow:mg data. ER . e .

~ | e

.' i

Hydrosphere § Blosphere : . f.- .
) ...-,'Ionesphere f:{des out ,,~space approx.lmately (300 mlles)
. -Jonesphere’ fades out to space approxnnately 482 kllometers above surface--
A i . n' oy T

R “scale;=.". 8.4"4\;011 s Y o
- The. mesosphere. is’ appr0x1mate1y 40 23 meters thlck -- scale =40 oo

“The: _.strato 'ere_-.1s a‘pproxmately 32'2 meters thlck - SCale = 3 2 cm -




n .
PR S

vThe troposphere is approx1mate1 17.7 meters th1ck -~ scalé 1.7 am .
The. highest point on surface /J planet Mt Eve'rest 8. 832 km - scale =
'0.99 cm
The deepest point oh surface, of planet M1ndanao Trench 10 km "= scale =
© 1.0 .cm,
The e€rust at its .thinmest pqmt beneath the ocean 1s approx1mate1y 10 km
© thick -- scale = 1.0 an

‘The crust at its thickest point beneath the contm]ents' is appronmately
48:4 kn thick -- scale 4,8 an

The mantle mcludmg the crust’ is approximately 2896 km th1ck -- scai’e
2.9 meters / :

The outer core is approx:.mately 2092 km thick -- scale = 2.10 meters

-The inner core is approx:ma,tely 1384 km thlck -- «scale =1.39 meters
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‘e The earth's ‘seasons results from the earth's

M. ”.Branley S EXPERIMBNTS IN SKY WATCHING (1959), publlshed by Thoms Y. Crowell Co.,’

Segment SynopS|s - o
L ’IHE SEASONS explams how the sedasons result from the t11t1ng of the earth'
.. axis in the€ plane of its orbit. It asks students to, suggest how the ‘seasons
.~ would be different if:  the earth-did'not rotate on its axis, the axis did-
" not. point in one direction, the earth was not inclined to the plane of its. -
“orbit but was perpendlcular, ‘and what 1t would be like if they 11ved in the X
. southern henusphere. ' ¥ . ‘

L
i

Concepts Tl Objectlves

e _'Motmn is- the natural state of the planet  After watching this segment and com-

~ earth, . . ‘  pleting appropriate follow-up activi-
v C t1es, the student: should be able to -

o describe how the seasons re~

revolution, t11t and parrellellsm of 1ts sult from the earth's move-.

. axis. | o R " ment
. _ - ™~ déscrlbe the"cause of energy
N . S . ‘ T change on ‘the- planet S surface.
- ’ .
I.eammg Achvutles

Before viewing th1s segment, introduce the idea that sunllght changes to heat
energy when it strikes the earth. Using a gyro, demonstrate how. the earth's rotation
causes its axis to pomt 1n the same direction throughout 1ts orb1t S

Using a gr1d card and llght source to demnstrate how the angle at which 11ght

‘f strikes the earth affects its intensity. Madntain the distance but-vary the angle

between the light-apd hard surface, As the- angle becomes smaller, -the amgmit. of -
light per unit ared’decreases. - Relate the angle to the earth"s position at d1fferent
seasqns; pomt out that the earth's distance from the stm has Aittle effect. :

“Have students act. out the seasons. - One student w1th a flashllght is the sun,
another holdlng a globe, orb1_' ;as the earth R

. T '5.; a
|I- l- 3
b

‘Have .students calculate ‘an equatlon of an analemna time moﬂel ‘See Franklyn

.'New York, New York T _ ,
- 20

(gh “4"“{“'\. = X . ) ‘ \ .

2-5

e

The Sea_so'ns ‘

~.



Medla Resources

SEASONS 1 color f11m loop., ~Hubba‘rd Scien— ASTRONOMY SET I. }1 color trans-
fic Co. ‘ ) R parenc1es Hubbard Scientific

. CO Bl
SUMMER .AND WINTER. "1 color film 1oop., o ‘ 4
Doubleday and Co., Inc,. . P SEASONS OF THE YEAR. 1 color trans-
' ' » parency. Hammond Inc. -

PR

o ~ Teacher Reference T
Kohn, Clyde'F. 1967, ' Guide to Effective Globe Usage. Chicago: A. J. Nystrom
~and Co. WL TR T T RS AR S From



ForcesThafActﬁThe Earth

S Tndes and the Moon®.

-+ Newton: A Biography -~ . - .
- - Gravity: Whatlsie .~ - 7,
... .. "Crunch” e
. Tbe Earth’s Magnetlc F|eId

=, Program Ovemew - S
_Program Three is the second program focusing on the properties of the pla.netb .
earth. FORCES THAT ACT ON. THE EARTH includes- information on tides, gravity, ’
- and magnetism. An'interview with an geophy51c1st and a cartoon segment on
the shape of the earth round out the program

- .
v

Textbook References
e ‘A SEARCH FOR UNI)ERSTANDING | e FOCUS ON EARTH SCIENCE
* Ch. 10-5: Movements of the Ocea.n Ch. 1:.-Origin and. Motlons of the

Wa\fe‘s -and T1des, pp. 314-319 . . Earth, pp. 4-23.
_ S Ch. 23:  The Moon, pp. 470-486
e IVDDERN EARTH SCIENCE- : R . _ N

' . Ch 1: Design of the Un1verse S . HOLT._EARIH SCIENCE 4 S

. pp. 14-17 i "+ Ch, ;13- The: Earth in Space, PP’ .
Ch 17: Motions of the Sea, pp.' o ‘ 370 403 .
' 365-367 - . -
: ' ' e INVESTIGATING THE EARTH
° .PA’I'I'ERI\IS IN OUR ENVIRONMENT L .« * Ch. 1: *The Moon, Our Natural
) _ Ch. 4:. Ipvisible Patterns, pp : - ' Satelllte,pp. 14-16 :
78'1 9 - . o N Ch 3: Earth Forces, pp. 59 66
e 'I‘HE WORLD WE LIVE IN *~ ~ e OUR ENVIRONMENT IN SPACE . ‘
. Ch.. 28: Exploring Space, pp. « . . ,. Ch. 5: The Earth 1n Motion, pp. -
S 426-428 o 0 104-106 : ,
Ch 29 %Our Moon, pp. 460 462 P - Ch. ?6‘5 The Solar W1nd, PP. 156—v_
. EARIH SCIENCE A LABORATORY APPROACH - - Cha 19: Work of Waves, pp. 409
- -~ - No references ] AR 409 . o i ff

. EARI'H SCIENCE: - IIS ' e "PA’IHWAYS IN SCIENCE L v

- “Idea 2-8:. Love Makes the World . JUnit 8: Energy and ‘Motion 1n Ot
' Go Round, pp. 77-80 " . ~ Solar System, .PP. 387 453.
Idea 6-6: . The Ocean Comes Up, Lo - ,

PP. 225-230 o




[y

S Student Réad‘ ngs |
Br;amley, Franklyn M. Gravity s a Mystery, New York: Thomas Y. Crowell Co., 1970,
. Wezght and Wezghtlessness° ‘New York: Thomas Y. Crowell Co., 1972 -
hhnn A. L., and Viv1an c. Mann Famous Physzczsts, New ¥ork' John Day Coo, Incv,

1963, - . . .
Milgram, Harry.. Fzrst Experzments wzth Gravzty . New York: E. P Dutton and Co.,
. Inc., 1966.
Pine, Tillie S., ‘and LeV1ne Joseph\ Gravzty ALl Around New York: McGraw—Hlll Book'
Co., 1963,
Reuben, Gabriel Ho, and Glorla Archerv What,zs a M&gnet; Wéstchester, IL: Benef1C' '
Press, 1959. . : . - L

Valens, Evans G., Jr., ‘and Berenlce Abbott. The Attractive Universe: Gravzty and the
Shape of Space. Cleveland Wllllam Colllns and World Publlshlng Co., Inc., o
1969, ' | _ nee

Ty




Tldes and
the Moon

12

e - Segment Synopsns |
o TIDES AND THE MOON. explains the acts of grav1ty on the ocean to
produce tidal bulges:and describes the movement of the bulges around the
. * 'earth which ¢reate the daily tidal cycle; It demonstrates the size and
--shape of ocean basin$ affecting ‘tidal size, Students are. asked to sugges‘t
'potent1a1} uses of t1de power.. s .

e
R

o

. Concepts | N Ob ect.vesﬂ, VAR
e Forces cause obj ects to move t1des. After watchlng th1s segment and completmg
) > . appropriate follow-up activities, the
° T1des are created by the grav1ta— . student should be able. toI . ‘
tional attraction between the -earth, e
moon, and sun, . ‘ o explaln how tides are created
e Tidés are modified by the shape and e e demonstrate how e position of A
. size.of the basm in wh1ch they ©+ . . the sun and moon affect the tides.
©  ocaur. C SR T
I.eammg Achv:hes |
" Have students reconstruct a tidal cycle using an aquarlmn. -On the s1de of ‘the - -
tank, record water levels representing the tide heights on an hourly basis for a - - o

g twelve hour period.. Add the following amounts of water represent1ng the first six.
hours: 1st hour = 134 ml; 2nd hour = 366 ml; 3rd hour = 500 ml; 4th hour = 500 ml;
5th Hour = 366 ml; 6th hour 134.ml; then remove the water amounts in the same -

- order. The result will be a curve representmg the ocean's surface level for twelve

__hours of the t1da1 cycle. ' ' N
. Have students conduct an. mVestlgatlon of t1des usmg either the suggestlons.

: g1ven in "An Investigation of Tides: Are They Related to the Moon?" by Robert G.

* Anderson in THE SCIENCE TEACHER, Vol. 35, No. 4..(April, 1968), pp. 21-23 or "Tide
-Sutdy, An Activity" by Walter Gehr1ng in 'IHE SCIENCE 'I'EACHER Vol 40, No.
’(November 19]5) p. 44, _ , o

.' S

et




: Have students conduct the following 1nvest1gat10n from Leonard Bemsteln and
Harry K. Wong's textbook, EARTH SCIENCE: IDEAS AND INVESTIGATIONS IN SCIENCE (1977),,
publlshed by Prentlce Hall Inc., Englewood C11ffs, New Jersey‘: N
' | 2 8 Love Makes the World Go 'Rownd
' 6-6. The 'Ocean Comes Up

. MediaResources -
"OCEAN TIDES: BAY ‘FUNDY. 16mm. 14 min.  SOLAR ENERGY: TO CAPTURE THE POWER OF
sd color. Ency, Britannica Ed. Corp. .~ SUN TIDE. 16mm. - 24 min.: sd,"
’ o B ~~ colord ACI Films, Inc. .. '
‘ORIGIN" OF THE NDON - 16mns 5 min. sd. . . IR
color.. Bailey Film.Associates, 1969, .  TIDES.OF OCEANS. - 16mm. 17 min.”

, . . - o sd. color. L1fe Sc1ence Acad,emy Fﬂms

o - Teacher References. .
'Cla.ncy, Edward P. 1968.. The-Tides: -Pulse of the Earth.  Garden City, NY: . Deuble-
. day and Co., Inc. . ’f-". o | . v ST
Goldreich, Peter. 1972. - Tides and the earth-moon system. Seienti’fic Amem"can
‘ .Aprilz 42-52, ‘ o T N
National Ocean Survey. 1976. OursRestless Tides. Washlngton, DC: Natlonal

' Oceanlc and Atmospherigc Admmstratlon. RS

. . 1978, Tidal ents. Washmgton, DC Nat10na1 Oceanic and Atmos-
pEerlc Admlnlstratlon. ‘ amphlet) : S -

Purrett, LoulseA. 1976. The old fam111ar puzzle of the t1des. N0AA Jou,rnal 6 '(Jan.):
: 42- 45 ‘ ) . : ’ '

U. S. Navy’ Hydrbgraphlc Offlce. 1958. Oceanography American Practwal Namgator. _
- Part 6. Washlngton, DC U. S. Government Prlnt:mg 0ff1ce. ) .

i
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Newton°
A Blography

Segment Synopsus

* . Sir Isaac Newton was responsihle for dlsCO\(ergng many of ‘the laws
underlylng our knowledge of gravity! This brie¥ tRiographical’ sketch
stresses the w1de varlety of dlscoverles cred1tecT to Newton

\

Concepts o T Ob ective -

e, Man's mind is his most umportant tool - After watchlng thlS seénent and completmg

. for 1nve‘st1gat1ng the earth v ‘appropriate follow-up activities, the
. .- student should be able to - S
} . e Man's senses are used to make -obser- -
" vations, his mind to 1nterpret ob-

'~ explain ‘how Newton applied his
) servatlons. :

senses and intellect to explaln
N K3

- _ Learmng Actlvrty o : e
 This blographlcal segment is intended to complement Segment Three, GRAVITY,.

WHAT IS IT? You may w1sh to have students prepare dlsplays or reports on Newton s . '
_ 11fe and work, v _ , T

Media Resou_ree L

. INERI‘IAL MASS AND THE. LAWS OF M)fI‘ION ‘ T L _ S
16mm. 13 'min, .sd. color. g : ' . - o . :

Coronet F1]Jns ‘

‘a{;'j;?_ . -
S A Teacher Reference } S o
) Andrade, Edward N. 1958, " Sip: Isaac Newton: His Ltf‘e and Work ‘Garden City, NY
o Doubleday and Co., Inc, o . '

v

Y
N
l




o

Segment Synopﬂs
. Dr. Charles Welby is mtemewed -in GRAVITY: WHAT IS IT? Dr Welby
. explains gravity and the inverse.square law as ‘it app11es to grav1tat10nal
" force. He defines the geoid and shows how gravity -data is used for gepid
" mapping. Because of gravitational forces, the earth is-believed to be
‘ d1storted its shape is related to both an oblate spherold and a bowlmg
balL .

o | Concepts . - . Objectives
° Forces cause ObJ ects to move.. . © . After watching this segment and com-
‘ ' - - pleting appropriate follow-up dctivi-
‘e Most’ COndlt10nS of matter can be descrlbed t1es, the student 'should be: able to

1n terms of f1e1ds e descrlbe a field and give -

o  The earth has a grav1tat10nal f1e1d - R %ﬁes of various types of
e Grav1ty at the earth's -surface is af- o .k-.descrlbe the effects of the

- fected by many factors.' IR . -. .. .. earth's grav1tatlona1 f1e1d 1n
‘ : ' o S elementary tems. _ -

= ~' I.eammg ActMues | -
’ Have students conduct #3-9 "Investigating the Behav1or -of a Falling ObJect" from

Miles F. Harris's, et-al. Earth Science Curriculum Project textbook INVESTIGATING 'I'HE
- EARTH (1973) 5. publlshed by Houghton M1ff11n Company, Boston, Massachlsetts.

Students may wish to conduct "fallmg" races by tlnnng obJects dropped from the top
- -of a step ladder. Students should come to,the ¢onclusion that all bodies: accelerate
at the same rate due to the pull of gramtv, u'1.1ess w1nd res1stanCe 15 a factor. .

- Have students carry out a s1mp1e investige: tlon of grav11:v as out11ned in "Pheno-
mena for Inqmry Fa111ng ObJects" mSCIENCE AND CHILDREN Vol 12, No 6 (’March
. 1975), p. :




' Have students experlment with weightlessness - and artificial graV1ty (centrl- _
-fugal force) usmg playground swmgs to simulate these qualities. - - ,

3 L
; - Conduct #2-8 mvestlgatmn' "Love Makes the World Go ''Round" ,m Leonard
. Bérnstein and Harr)r K. Wong's -textbook EARTH SCIENCE: IDEAS AND INVESTIGATIONS
IN SCIENCE (1977), pub11shed by Prentlce-Hall - Incorporated, Englewood Cllffs,

o New Jersey
. Medla Resources ._ o
CAMS - T mMioops L L
ATTRACTION OF GRAVITY © 16mm, 8 3/4 MOTION OF FALLING BODIES 4 color
" .min, sd. color. B_FA _Educational ' . film loops BFA Educational Media.
Medla . o ' . : ' '

GRAVITY WEIGHT, AND WEIGHTLESSNESS : - ' ' .
16mm.' 11 min.” sd. color. BFA  FILMSTRIP - = = : C :
‘ Educatmnal Medla I . -MEASURING DIFFERENCES IN GRAVITY. 1 color -

_ L - filmstrip, 1 disc recording. Ency.
r OPPORI'UNITIES IN ZERO GRAVITY 16mm. - Britannica Ed. Corp.: "

.18 min.. sd. colof. National
; Aeronauti_cs and Space -Administration. ‘

| | Teacher References Co
Atkm» J. MYTOH and Wyatt Stanley B, Jr. 1969, Gravitation. New York Harper

:"/. arld Y '. B . %
' Gamow, George. 1962 Gmm,ty. Garden Clty, NY Doubleday and Co. , “

ek * 1

Shepherd, Walter. 1970. Geophysics.’ - New YOI‘k G P. Putnam's Sons. >

;. Van Fla.ndern Thomas C. 1976 Is grav1ty gettmg 'weaker. Smentv,fw.,Amemcan T -
= Feby 44 52. ' . : :

Will, Cl‘lfford M. 1974, . Gra\ntatmn theoty. “Scientific American. Nov.: 25-33.

n.'_
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“Crunch”

BT S Segment SynopS|s L
'I‘wo space creatures "Fnc" and "Frac' ‘explore what they be11eve to be the S
earth Unfortunately it turns out to be a bowlmg ball S

.

.. . T

| Concepts A Objechve
. ¢ Man's mind is his most 1mportant tool - _After watchmg this ségment and complet:mg
w 'for 1nvest1gat1ng the earth * . appropriate follow-up activities, the .
L stude'nt should be able to o :

= . explam how a la,ck of perspectlve :
o0 T may lead to 1ncorrect conclusmns.

“

o Man's senses are used to make obser-~
- \(atlons, his. mlnd to mterpret obser- .
: vatlons. Lo A

,;J. " . o . v

I.earmng Actmhes

, ,' Have' students. 1ook for other'examples of situations where our-senses may ,fall to °
' g1ve a. complete picture of .a s,1tuat10n or phenomenon. S e ST
Have' students dlSCUSS how m:LS"i'nterpretatmn of da'ta may reSult’ :m erroneous -
dec151ons ar. concluslorrs, o T - ‘
N ‘:\:- . ) vy
‘ ~ " !.:lf:i .:
B
. ¢ o
; > c 0 . . '
32 :
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“The Earth‘ o
Magnetlc Feld

S e Segment Synop5|s |
oo . THE EAR'IH'S MAGNETIC FIELD explores the f1e1d's generatlon and
' methods for detectmg its preseénge. “ It describes the concept of

declinaticn and demonstrates how one can use it with a map and com- :
_pass to determlne locatlon and d1rect10n. ' S

s - ’ ) ;‘)
R Concepts L Oblectwe
e - FOrces cause- bb_]ects to move. .. After watchmg this segment and completing

. appropri e:follow-up -activities, the '

[
. .-

. M)st‘ condltlons of mat er cin be des-
" .cribed, in. terms of f1e ds. > RN

: !s, magnetic - o
trate its-presence. 1&

T . . . i '- e . \ . .
Have students us,e smple compasses to- follow a plotted;‘course around Jhe

:'. ,\

ERIC

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:

v“

e Washlngton, DC:. U, S\,GOVesmment Prmtmg Off1ce

L MedlaResources . .
AMS . - o

THE, FARTH:  ITS MAGNETIC FIELD, 16mm. 13 . WHIGH WAY'IS NORTH’? 16mn, 14 min. .sd.:
© +1/2 min. sd. color. tC#ronet Films, . | color', Ency Br1tann1ca JEd Corp‘ '
1969, B T T

Cor: o W .

Belser, Genname. 1964, "The Story of the Earth s Magnefnc led New York
. Dutton and Co., Ing! . . o :

iy,

B1e11 D. F. - 1967. Magnetlcs;""l_’he Scwnce Teacher Nov.

Coast and Geodetic Survey’.‘ 1962, Magnetic Poles and the Compass. Ser1es N

('pamphlet)

Howe, Herberg,,H., and Huwitz,: L" 1§64 Magnemc Surveys. Serlal Ne. 718
-« DC: U.'S, Dept.. of . Connnerte. pamphlet)

Larkln Robert .P., and Schoenstem, Roger.-1976; How to Teach Map and Compasg SkzZZs.
Washmgton DC: National Sc1ence Teachers Assocmtmn- (pamphlet)

Shepherd Walter. _ 1970 ’Geophysws. New York: G. P. ﬂPutnam s Sons. -

\1‘: :

v



5 A Nét to HeIp Us Flnd Our Way
- _North Carollna§ Geodetlc Survey o
. Time and the'Edrth’s Rotatlon R AN
Meet MarVIn Marker ;o ; '

. .o .
- e _»_._ RN . o

_I?-rogram 0vervrew :

its with the geogra Hic: network used ' for deteminin'
k i 7A NET- TO HELP US FIED OUR WAY - introduces:* 1ongitude
-and’ latltude and" descr_lb how. the theoretjcal grid can establjish actual ' * -
~ locations ‘on the earth's;surface. Both NORTH; CARODINA'S GEOPEFIL SURVEY and ',
i dents ‘of ways latitude®.an longitude; axé. made avallable /
TTME, AND THE EARTH'S ROTAJI‘ION shoisitiow Tongitude,
ta allows us to; mé‘e}suz’"é tmre. L el

otatien,

*"'.": FOCUS, ON;EARTH;SCIINCE ST
‘ Ch‘ ¥ 1g1ns and Motlons of the

. . Ch.- ' Earth Forces, pp. 59 7].
- bgp 476 484, . L
.. Ch : fKeeplng .-OUR ENVIRONMENT IN SPACE L N
o 893 el o -;.Gh “The Energ)r EXCha.nge, pp. B

2 135 1370 e .
BARmscmNcé A LABORATORY. APPROACH AR
“Ch.'1: "Models-and Maps, pp- 1- 1 g vP.AIIHWA'YSnIN SCIENCE‘ F e

21 . : Unit 8% Energy ‘and thlon nf Our N
Ch. 12: The Meanlng of T1me - o Solar’-System, ppc 387*:453 S
2 275-286 T

SCIENCE: IIS' oot
dea 1-6: ItsGomgtoTake=
. Some T1me, pp. 31-35 .
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TS SR Student Readmgs

Asnnov, Isaac. The: CZock We. Lwe On. rev. ed. New York: ~Abelard- Schuman Ltd., 1965

Branley, Franklyn M North, South East and West. New York Thomas Y. Growell Co.,
, 19

. »

: Coggl,ns, Jack : By ‘Star and Compass The Story of‘ Navwgatwn.__ New.York: 'Dodd .Mead
d Co, ,,1967 . g

' jlﬁrsch,,S Carl. on Course:. Navzgatmg the Sea, A‘s{; and ,Space. New York Vlkmg
;. - Press, Inc., 1967.

L

Irwm, Keith G, Three Hundred Swty Five Days- .‘l’he Story of Our CaZendar New ° -
“York:  Thomas’ Ya Crowell, Co., 1963. . .

Marshal Roy K. Sundv,als. - New York ~Macmlllan Pubflg;shmg Co., Inc., ’1963

National Ocean Surv.ey. «Meet Marvin Marvker: *JJ -S» De t of Commerce, National Oceanlc
- and Atmosphe"rlc Adm}nlstratlon 1970. ->(pam?h1et

.
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La . ¢ .

.
JASEL DN AN
T
-
.

pos
A )
-

a

o : ) S -
. . ". . N .-, . .

eb.




| A Net to Help Us
F'nd .ur Way

IGNLIONOT

»« "Hy b SegmentSynopsns Tooe s

N K NET O HELP US FIND OUR WAY deScribes the constructlon and. ﬁmctlon
AEEE ,of the ‘geographic grid. It is simply explained ‘as: a'means for firding N-S
i ~and E-W location, however the geometry involved ‘in’ eal'qﬁlatmg the grids
s .+ 'is summarized for advanced student viewers. 'The segment closes with a

"humorous'' example about:. 1ocat1ng a flshmg boat on the N. C.- coast ‘using
1at1tude and Tongitude.' : .

&
v

* Concepts . - E Objechves
. The earth's motions, grativational § - After watchmg this. segment and completing
- fields, @hd magnetlc fields make . =  appropriate follow-up ‘activities, the .
poss1b1 ur frame of reference. studeni: should be able to o
. Man needs a prec1se .system of locatlon C e explam ’hmw longltude a.nd 1at1tude
to orlent hnnself Tels

,

. nstrate how ‘the locatlon grid
*§siuseéd to establish a point’on
the earth's surface.

’.»' : s

S I.eammg Achvrlles e - SR
Have students des1gn d1sp1ays show1ng how latitude and longltude are used to '
define a locatlon. - : L '

Have studen.ts prepare a report on Greenmch England

, Usmg a globe, 'have students ‘work out the geog;raphlc locatlonof various
' promment features on the ‘earth.’ . .

b4

lee students urmarked spheres a.nd ask them to construct the1r oWn system for

- locatmg p01nts on 1ts surface. ; . S
; E‘;,‘;-’ s ,
o ¥. 37
.P. . . B Q'.,'-“
x ; ‘ » . 5,
» . b et B ¥
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RSN

S Medra Resources BRI

FII.M LOOPS , L - '

'LATITUDE 1 color film loop Doubleday LONGI'I'UDE 1 color film. loop Doubleday :
Multlmedm. ‘ } , L Multlmedla, ' N o I

i

Teacher References

Kinsler, John L. 1972. -A'.latltude of 45° north. Seience and Children 10(Dec ) 15-

» Koh.n; Clyde F. ’1967;'- Cuide to E‘fféctivel GZobe.Usqge. Chicago: A. J Nystlfbm and Co.

' RN :
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‘North Céfol_in_afs '
‘Geodetic Survey

T

Segment Synopsns A

John Garner takes students on a ‘tour of the North Carolma Geodet1c
Survey. This branch of North Carolina state government places geodetic
markers- (points of ‘precisely known latitude ‘and longitude) and.bepch- .
marks (points of known elevation above main sea level) 1n the state _for
use by many d.1fferent agenc1es and md.1v1dua1s. - v

""'Con"cepts" R Objectlves

e Man needs a system of'rlocatlon on the - After watchlng this segment and completmg'
" earth to orient h1mse1f o .. .appropriate follow-up act1v1t;es the L

: student should be able’ to
. Prec1se measurementsA often prov1de _ . :
- perspectlve and a sense of scale. . . demorstrate how the ~1ocat10n grid’
, v : . is used to find'a pomt on the :
surface of the earth '

Ce ’ T o give examples ‘'of ways in wh1ch
et T © . - . precise measurements are used to .
e T ' locate -geographic po1nts 1n the

earth's’ surface.

I.eammg Aéhwtnes

* Have students find the triangulation stations and horlzontal control pomts on:
a map of the1r area and then actually £ind them located in the field, .

N Inv1te a surveyor 4o speak to ‘the class about the way locgl la.nd boundarles f'
‘are t1ed to the; geodetlc control network - o _

It




o \ " Media Resources - .
DESTINATION: . WHERE? - 16mm.. 11 min.. sd. ~ . PATHFINDERS FROM THE STARS. . 16mm. 48 min..

.~ color, U, S. Air Force. - e sd. color. National Oceanic and' °
‘ C C ’ * Atmospheric Administration. .’

|

MODERN GEODETIC SURVEYING. 16mm. 18 min. "
- sd, color. U.S.Navy. =~ - -
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~ Timeand the
. Earth's Rotation

#

GR AL Segment Synops:s . o
TIME AND THE EARTH'S ROTATION introduces s$tudents to the 1dea of =~
" time both as a precise measureable unitand as a relative ' passing of ™
events. For most people, time varies with their activity. However.
a more constant measure is the ‘one relating time to the-rotatjon of
. the.iearth.' This segment demonstrates how scientists measure. time.
L It shows the value of time zones and explalns the correctlon made by
- theinternational dateline,”
o , K

| Concept 7 . Objectives |

,. e The earth's Tongitude grid and its . 'After watchihg this segment and completing

R rotatlon are used to' determine tJ.me. - _appropriate follow-up act1V1t1es, the = -
oo .+ . student should be able to- . .

A . : . - C e explam how longltude and rotation
PR - o . A 'are related to. time
s 'llst and explaln the organlzatlon' '
o . - of the time zdnes within the con-
BT ' '.tmental Un1ted States

. 'l., . ‘ : . :o 'explam the " functlon of the
' - mtematmnal datelme

e ) explam how time is measured and
: standaxdlzed in our modern world

o
| learmng Acches :
o Have students conduct 1mrest1gat10n #1-6 "It's Going ‘to Take Some . TJ.me" in L '(
Leonard Bernstein and Harry K. Wong's teéxtbook EARTH SCIENCE: IDEAS AND INVESTI- -
TIONS IN SCIENCE (1977) , publlshed by’ Prentlce-Hall Inc., Englewood C11ffs,

ewJersey.‘ e ) . . P . : é\ .
""'.": \\-.1{; e
A1
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Have students flgure out what £ime Lt is in promment C1t1es around the world
relatlve to the1r own . tlme _zone.

S U TP Medla Resources

ALM LOOPS ' ‘ L

DAY AND NIGHT. :.1 color, fﬂm loop Hubbard TIME. 1 éolor £
Sc1ent1f1c Co. e . 'Multnmed’

DAY AND- NIGHT. 1. color f11m loop. Doubleday; : TIME AND.DATELINE
L Multmedla. ’

Im loop Doﬁbieday S

.Kohn-' .Clyde F. 1967 Gm,de bo Effectwa Globe Usage. '

_ Co. 5 : i
Roberds Wesley M. 1974 Tnne around t}(e world »Sczence and Chzldr? -;l(Ja.n -Feb )
' - 25-27.,: . 50

. ) ' \ P
'Ulmer, David C., Jr. . 1975 How h1gh is it?" What tJme is'it? Sun alt‘i‘tude and sun
time for non-mathematluans ' Sceence and Chzldren 12(Mar ) 4 -17, ':_ :

.
O

ERIC

Aruitoxt provided by Eic:




- - SegmentSynopsis = - = = —

This is a humorous Segment designed to promote, protect, and preserve

geodetic markers and benchmarks.  Two boys walking home. from school meet

Marvin Marker, a talking benchmark, who tells them about his troubles "+ .
. and shows them how they can help. : Cow L R

.+ Concept - . - " Objective

« Man needs a precise system of location -‘After watching this segment and completing
to orient himself. : N ',

- appropriate -follow-up activities, 'the -
-student should be able to )

e explain why it is important to
.-~ protect triangulation-and -
. horizontal control station- .

~ .. markers. . S

" igive’a contestgzosd

7 udé topographic’ map$§ ag‘
' Haye sfiidents Teport;en
Rockville, Miryland. '

’
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Maps for Man

Meet Tanya Topo Sheet
Mapplng the Earth From Space

[y

| - .Program Ovemew o Sl
Mappmg 1s/\a maJor ‘concept and maps are vital tools in- earth sc1ence. ~There are
many - :I,?QS't Ctional materials -on -topographical mapping. Most of these materials .
concent_z‘ ¥éon,the. function of topographic maps and teach the principles of- contour. -
_ 11nes, ‘&.‘.oq. z?codes, and symbols. Experience has shown that the best way to teach’
“a studeittfiow to use a map is to have him use one. To avoid duplication and in-
effective teaching, Program 5 focuses on giving students an appreciation for map
maklng and speculates on the future of mapplng rather than how to use a map. -

._ Textbook References

e A SEARCH FOR UNDERSTANDING e e EARTH SCI ENCE IIS
- .Ch. 1-5: Showing Distance and ' {No rdferences.

: Helght on‘a Map, pp. 25-29 -~

i ‘ . . o FOCUS ON EARTH SCIENCE SR

e M)DERN EARTH SCIENCE o ' -Appendix F; Topographlc Maps,

‘.. (Ch, 6: Models of the Planet - ' . PP. 534 539—“ '

o Earth, pp. 116- 137 . L :
T s e HOLT EAR'I'HSCIENCE ,

o PATTERNS IN' OUR ENVIRONMENT o o “ No- ref‘érences =

~ Ch. 4-13: lvhklng a Gontour Map,
U p. 94 " o INVESTIGATING THE EARTH '
Do ‘Ch. 4-14: Comparmg an Aerlal Ch 14-2: Invest1gat1ng Maps as
e Photo, a Road Map, and a Topo-_ U Models pp 302 304 :
jﬁ'raphlc Map, p. 95 | . e
Gh Mapping Your Nelghbor- . OUR ENVIRONMENT IN SPACE S c
hood, p. 97 . Extending Umt 4; Gontour Mapplng, -
Gh, 4-16: Gompanng a Sate111te S p. 441 S

Photo andaMap, P. 98 ‘ . cae
. .. PA’I}MAYS IN SCIENCE . .
-+ 'II Ch, 10: "Maps to Descrlbe the =
Earth's Surface, pp. 120-124
II Ch. 11: Topograph1c Maps, :
: pp 125 131 '



' A'dr'rﬁmstratlon (a: pamphlet .and poster series) : _
_ Natlonal Oceanic and Atmospheric Administration. Space‘:. E‘nmlronment_al_ Vantage Point.:

Lt i

S Student Readmgs

" Darden, Lloyd The Ea.rth m the- Lookmg GZass Garden C1ty, NY Doubleday and

Co ., Inc., - 1974.

- Hubbard SC"Lentlflc Company ﬁeadzng‘Maps Northbrook IL Hubbard Scientific

-Co,nd

- MacMahan Horace Sfereogram Book of Contours Northbrook IL Hubbard Sc1en-.

tific Co. 19 72

National Aeronautlcs and ‘Space Admmlstratlon ar{i& Photfgraphs From Gemini III

IV, and X. Washmgton DC: National Aero utics and - Space Adm:.nlstration
. 1967 '

Ea.rth Photographs for Gemini VI Through XII Washlngton,

' Nat1ona1 Aeéronautics and Space Administration, 1968.

Photography From Space to Help Solve Pr'oblems on” Earth. Goddard Space

- Fllgh t Center, MD: National Aeronautics._and ‘Space Administration;-1976.

NASA Facts. Washmgton, DC: National Aeronautlcs and Space -

Washlngton, DC U. S.. ‘Dept. ‘of ‘Cammerce.

Space Adm:Lnlstratlon, 1970,

’ Short Nicholas M., Paul D. Lawman, Jr., Stanley C. Freden and WllllamA chh

Jr Mission: o Earth: Landsat Views. the World. Washlngton, DC Natlonal
_Aeronautics and Space Admmlstratlon, 1976 L

: Thompson, ‘Morris M., and Julius L. Speert 'Mapplng the Surface of the Earth "

Natwnal sttory, Oct. 1964, pp 30-37. .

. U S Geologlcal Survey Topographw Mappmg A ChaZZenmng Future ""Vashlngton,' '

DC U S Government Prmtmg Qffice, 1964.:

'Nlcks, Oran W., ed.” This Island E’a.rth Washlngton, DC Nat10na1 Aeronautlcs and L



7 Topo Sheet

) L
N Al

-
Lo

‘ ) - Segment Synopsi o T
._ Tanya. Topo Sheet is atopographic.map of a'7 1/2 mimite! quadrangle
-in the northwestern piedmont:of North Carolina. This 'segmentidéescribes.
the process of producing a topographic map, from the -beginning decision S
concerning what to map, to the final printing: of the map.  Standard -
colors and contour lines are mentioned; a quadrangle is defined, - Events §,
- move swiftly and'no attempt is made to provide an indepth treatment. ‘
. Instead this segment's purpose is to acquaint students with the ‘process

e
o

of map construction and promote a better appreciation for the'‘value of
the maps they wse. = . - 7 Tloaw T

T Concept - = -~ . Objectives . *
" e, Amap is a graphic model of the earth, After watching this segment and completing
- designed to represent tsome aspect of | appropriate follow-up activities, ,t;he .

3

- .., theplanet. = v . - student should be able to - e

IV : S . e defiﬁe and ex a1nwhat ,'cc')n'stitu‘--‘ :
‘ S .tes a map. K R

o explain in general terms how' topo-
~‘graphic maps are made . - . .

° .identify tﬁe major featufeé :of:é'.
_ .~ map and explain the meaning of .

v . the more commonly used map symbols L

: v ' o..CODStruct a 'sianie maPUSﬁ{g cor- D
L S rect techniques- and symbols ..

"¢ Tead a standéfd.tol).‘_’gmphic IIna'p.'_‘

PR . - ) . -

©o . " Leaming Activities P E
Have students conduct #14-2 “Investigating Maps ‘as Models" from Miles' F, = ..
. Harris's, .et al, Earth Science Curriculum Project textbook INVESTIGATING THE EARTH

- (1973) 5 published by Houghton Mifflin Company, Boston, Massachusetts. - -

- A
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e Have students make the1r own topograp hi
'equlpment

_ps of the school grounds ~using.. s1mp1e
i You mgy wish to reward the:.student' with the neatest and most accurate map. -
. The winning- ‘map may then be dupllcated dnd used as a base for later mappmg of tem- ‘

perature f1e1ds so}l types 1and use. patterns, etc.

Have studen_' :

_‘_Iooate typlcaI symbols features and 1a.ndfoms on varlous 1;ypes

-and scales of: ‘local ‘area maps . 1nc1ud.1ng hlghway maps » county r,oad maps,- a.nd U S G.S.. .

: 7 1/2 mmute t0pograph1c maps.‘ :

them on a bulletln bdard about MAaps: uses.

S MedlaRe
T T LT _
FILMS D AR T .
MAPPING A BE'ITER TOMORROW. 16mm 28 1/ 2
Cmin.. sd color, - Dept of the Army G

MAPPING THE WORLD 16mm. 26 ‘min.. sd. .
© - -color. U. S. Army Englneer D1v1slon,
PERE Stﬂ‘Paul. e ) Xy
FILM LOOPS R
. CONTOURS.. 1 col_r’ f11m 1oop. D0ub1‘eday.‘~}

: Mult:medla. .

LAND ELEVATION'
1 color fi
Multlmedla;

LS AND EXAMPLES
o0D. Doubleday 9

SLlDES* Lo . -
.CULTURAL FEATURESSYMBOLS 20 color slldes.
‘ Hubbard SC1ent1f1c Co. -

RELIBF AND DRAINAGE.SYWEGES. . 20 color * i
AR slldes Hubbard Sd;i,efrtlflc Co

VHAT ON EARI’H’? SLIDE ‘SET. A/S/l

TRANSPARENCIES _ : S

“ MAP ‘READING PART I .. 4 color transparenc1es.
. Hubbard Sc1ent1f1c Co. :

_ MAP READING PART 11.° 8 color transparen-
‘ c‘1e‘s Hubbard SC1ent1f1c Co' DT

Have students locate as many dlfferent k1nds of, maps ‘as poss1b1e and d1sp1ay

‘MODEI.S ‘
- MAP PROJECI‘ION NDDEL

 MAP READING MODEL. 10" x 10" x 12"
Hubbard SC1ent1f1c Co‘, o

RAISED RELIEF MAPS
. Co.’.

‘;'sorL MAPS;,

o _ Note

16" x 9" x gll o
Hubbard SC1ent1f1c Co ‘

»'MAPs | o
OUTLINE MAPS FOR THE. CONSTRUCI‘ION OF A Ly
o ‘MODEL OF THE ‘WORLD. Washlngton, C

DG,

U S Ooast and Geodet1c :
Sul ‘

oﬂ N el

. ? ) e
Msxoéiwmc"MAPs Erw1n Raisz."
. POLITICAL AND PHYSIOGRAPHIC MAPS AND

GLOBES. Nat10na1 Geographic. SoC1ety
Hubbard Sc1ent1f1c

U S Dept of Agrlculture,f' '
Soil Oonservatlon Serv1ces ‘ i

Use free :mdexes to order U. S- o
, Geologlcal Survey maps in scales of -
+1:1,000,000 and 1:1,250,000 andby
: states in 15-min. and 7 1/2 min.
;]s1zes.

‘Special maps are also
available for selected 1andforms

' and natlonal parks,

SRS




Teacher References

'Brown, Martln F., and Thompson, Ray W. ‘1970, Topographw Maps for Earth Sczence.
Morrlstt'?)wn,, NJ: -Silver Burdett Co, e .

4 5 and. Shugrue Sylvia: X: 1'197\3 Toward t0pograph1c map makmg
: Readnng “contour maps. and how to survey and map the schoolgrounds. ; Sezence :
i, . and Children 11(0ct.):-" 12-17. - A -

Aol 1973 Toward opographlc map m,ak;ﬂg Symbols the language of maps.
"fs_“Sewnce and - Chzldren LO(May) 18-20. ” ‘

. 1969, Map Readt‘ng‘ erld ManuaZ FM 21 26‘ Washlrfgton DC U S
Govemment Pr1nt1ng40£f1ce gt ;

_\ B v..

' _O'Connor,

)70, " Geolo 'Lo‘ Maps‘
Prmtmg Offlce ‘ '

» Pype f;lh,aps, ubhshed b'.
Government Prlnt;mg Of ce

. -, 1975. Map Nk g’
~Print mg Offlce. Cpamphlet %

S, 197S, SeZected B'Lblzogr
Geolog1ca1 Survey.

. 1978, St:,a,te.Maps.l
-"—(far@alet) IR : o . .
. . 1975 Topographw Mapa of Natwnal Parke_, Monwnents, and sttomc Sz?:es._ Lo

Wasﬁlngton, DC; . S. Government Printing Office, .- (pamphlet) o C

i3 Uptoné William B, Jr. Landfoms and Topographw Maps.v New York John W11ey and
o ons; Inc. L : .

.o,_ . \

Westerback, Mary. 1976 A model to a1dv topo map 1nterpretatlon. The 'Sc__'z%n_ce .Teaqher'
L 43(Sept ) 42‘43 RN : . R G




e Dr fW11fiam Flsher, a natlve North Carolmw.n a.nd senior: sc1entist for the
-Earth | Resources Technology ‘Satellite. Program, ‘shows ' the latest techmques AT
; chang‘mg “the mapping process..:He expldins’ b,ow space. photographs are*‘apphed '
* » to mapping and" demonstrates new orthophoto maps, ;two 1nnovat10ns.,at the
'frontlers of mapp:mg ‘researchi:. . : AR

P

SRR Objectlves -
After wa,tchmg‘ ‘this ‘segment and completlng
ropriate . follow-up act1v1t1es, the o
student should be able to, . .

. explam, in general terms, how

: _...:,sate111tes are being used" to’ con-

_-_struct maps: of the earth -

L e |11st ,some of the nore comnon P
L app11cat10ns of sate111te photo--

: Have' students use a,erlal photographs to map,_ some feature that var1es w1th t1me, '
» such as plant cover, snow coy fl__ood waters, $ Co : )
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Medla Resources _ e

‘mms : *. MAPS

A

- ERTS EARTH RESOURCES TECHNOLOGY SATEL- - LANDSAT IMAGE MAP U S «Geological
: LITE. 16mm. 27 min. sd. color. =« Survey.‘_ _ ' .
Natlonaf Aeronautics’ a.nd Space Ad- :
mlnlstratlpn‘ R ‘_-MESA QUADRANGLE, ARIZONA-MARICOPA co.
; i /7.5 min.’ series, orthophotoquad.
A NEW LOOK AT AN OLD- PLANET 16nm. 28 ‘U, S. GeoJ.ogaCal Survey. : Ca
’ mip. scP: color. Natipnal Aeronau- : :
tics and Space Administration. .~ . % PHOENIX ' ARIZONA. exp ed. space photo-
: S L map. 1:250 M U S. Geolog1ca1 '
o Survey, ]2)69 : .

EROS SATELLITE me COl\dPOGITE PHUI‘O- PHOENIX ARIZONA TEV, ed topographic-
" GRAPH. color. slides. U.'S. - C 1 250. 000"' U_ S. Geological ,Survey,

* Geological Survey, EROS Data Center ' 1969

8 (zee EROS DATA CENTER booklet iniy o SR
. Téacher . References) - S PORTRAIT U..S ‘A, - Coloz~co gﬂ,ﬂ;e map.

, Nat10na1 Geographlc oc1ety.
LANIBAT COLOR PHOTO MOSAICS AND INDIV— v .

. DUAL PHOTOS. color slides. General-f_- S A s
Eléctric Company, Photographlc T B A

Englneerlng Laboratory S T

“i_ P

Teacher References

Avery, Eugene T. 1977. Interpretatwn of Aemal Photographs. 3rd ed aneapolls,{ :
: MN: - Burgess Publlshlng Co. , . :

" Boyer, Robert E. 1971. 'How to Studj: Earth f‘rom Space. Washmgton, DC National
' . Sc1ence Teachers Assocla.tlon. .

1

o e “. 1973. .Remote sensing of earth A new perspectlv,e, The Sctence -

,' "'“_h"reac er A40(0ct.): '32-39, U ; T

COI‘llSS William R, 1971, E’a.rth Orbv,tal Scwnce. Washlngton, DC Natlonal _
Aeronautlcs and Space’ Ad!nlnlstratlon. S .

Denny, Charles S., Warren; Charles R.; Dow, Donald H., a.nd Dale«*{‘*‘Wﬂllam J 1968
‘A Descriptive Catalog of Sélected Aemal Photographs of Geologic Features in. ..
the United States. Professmnal Paper 590 Washington, DC - U, 8. Geologlcal
Survey. W - - - ’

_ Earth Science Currlculum/ ProJect 1968 Stereo Atlas. Northbrook IL Hubbard=
' .Scientific Co.: : SO ‘

‘F1sher, John J. 1’977 Teachlng geolog1c earth sc1ence remte sensmg at the ,
colleglaté and the secondary school’ level Journal of‘ GeoZogwaZ Educatwn ,
25(1): 2-14, _ .

-Snobble Jol'm K.. 1970, Stereoscppw Aemal Photographs for E’a.rth Sctence._ M)rns- .

' town NJ:- Sllver Burdett Co. T

U. S.. Forest Serv1ce. 1969: Foresters Guv,de to glemal Photo Inter'pretatwn. - Handg
book'No 308. Washmgton; DC U. S.: Dept of Agr1cu1ture.-_ L L e

U. S. Geologlcal Survey. 1971, Aemal Photographtc Reproductwns. Wa'shington’ s
- U.‘S Government ‘Printing: 0ff1ce. C - Y ST
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Wanless, Harold f * 1969. -Aemal “@'Zas. quthbrook IL ubbard -Sc'lentific Go‘

" Warren, Charles R., Schmidt, ’Dw1ght .;'Dénny, Chasles S;%ind Daie, William J. ‘1969. 4
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v The atmosphere Wthh covers the surface of .our planet affects students every
‘day. The clothes we wear and our daily. activities are govemed to smhe degree by

_the’ act1v1t1es of theZlanket of . air WhJ.Ch surrounds us.

. Programs 6 throligh 14 cover ‘the bas1c mles and act1V1t1es of the aUnosphere
ina sequence ‘of carefully planned segments designed to lead the student to an'
understanding of the funct1on1ng of the atmosphere that we call-weather. It also’
-introduces the 'student to job' Opportmlltles poss1ble future hobb1es and safety

. precaut1ons for v101en‘t storms

w L. L . B -
wr I

The f1rst program cap1tallze.$ ‘on- concepts leamed in 11fe science b}*r explammg' :
" how the interrelationships of the plant and animal commmities are similar to the , ..
basic gcycles of the atmosphere. Programs 7.and 8. explore ‘the energy -systems of the "
. atmosphere, the -theory of 4ir masses, cloud. formatlon, and ‘precipitation. Prograns
10 and ‘11-/pull together the concepts ?evgloped .in earlier programs to present and. . .
illustrate storm theory. Programs 12 d 14 investigate the process of reg1onal '
“and nat1ona1 forecastmg a.nd con51der long term weather patterns S

L
St

Ed

: Throughout the weather Sequence scattered segments ra.1$e questlons about

-air quality, chronicle.the lives of famous: atmospherlc scientists, and introdiuce o
. amateur weather observers. ' A Special segment in'this unit looks at sSnow as.a-unique -

a.nd aesthet1c phenomenon, allow:mg student!i from coastal reglons to. exper1ence o
snow as it occurs., 1n mountam coun,tles. . P . :

<
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Donn, William L. 1951. Meteorology mth Mamne Applwatwnso 2nd ed New York
' McGraw-Hlll Book. Co. .

- 1975« Aviation Weather: For Pilots and Flight Operations: Personnel ‘Teve -
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e Our Ocean of Arr

cIes and the Atmos here
SRR SR -1 Why Do People Make Drrty AR -
. 7+ . TheStructure of the Atmosphere
o Radrosondes Watch the
T Upper Atmosphere

'-":'f

Program Overvrew

-_‘OUR OCEAN OF AIR is the first, .of nine programs dealmg with- meteorology, c11ma— T

- tology;’ and air pollution. “The- ‘program begins with an interview with a botamst

who- helps students relate. am'(OSpherlc functions to the living world., Next, a.

_very short segment introduces ‘the concept.of air pollution by describing clean .o
©air. Segment Three examines the structure of the atmosphere and considers
" some of ‘the phenomena present in each zone. - RADIOSONDES. WATCH THE UPPER A’IMDS-

- .PHERE records the- launch’ and recovery of a rad1osonde 1nstrument package and
descr1bes how thls 1nstrument is used to gather data v

f_r -

DA A R
o Textbook References | | |
Y A SEAR(:H FOR UNDERSTANDING o Idea 52 The Pressure's On, pp
o ‘Ch. 14-1: . The Natute of the At- SRR o 165 170 , '
R mosphere, p. 454-462 7 - ' S e
. Ch. 14-2: -Pressure, Density " . o FOCUS ON EARTH SCIENCE o '
- and Height of the Atmosphere, a0 Ch. 9 - The Atmosphere of the
© . pp. 463- 468 - - e .Earth, Pp. 160-161° I
" Ch.. 14-3:  The Layers" of the "o Ch, 9-2@ CAlr Pressure, pp, 161- o
! AUnosphere, pp. 468 471 o 1e2 :
L R * U Ch. 9730 Compos1t10n of the At—-
. e mDERN EARTH SCIENCE o S && ’.mosphere, pp. '163- 164 -
- .Ch. 20: Air and. Its Movements Coar . 9-4: .Structure of the Atmos-f 3
. pp. 420438 T ""“_?phere, p. 165-168- .
PATI'ERNS IN OUR ENVIRONMENT o ° HOLT E.ARTH SCIENCE T
.+ Ch. 2-8: Can People Affect’ the o Ch 9 A1r, pp 244 275
. Temperature of the Entire ..~~~ _ _
oo _ Earth‘? pp 38 41 : e INVESTIGATING THE EARTH : e
‘ L 'Ch.- 5: Water in’ the A1r, pp 101-
"o THE WORLD WE LIVE' wo S 107 e | _
.. .Ch. 33: The Atmosphere and Solar . '
. Rad1at1on, pb. 496~ 514 . QUR ENV'IROI\MEI\JT IN SPACE -
: ... No Ieferences . R,
EARI'H SCIENCE: A LABORATOIU APPROACH ~ - . C -
No I‘eferences T o e ‘,PA'I‘HWAYS IN SCIENCE o
R o : - "IV.Ch. 1: The Atmosphere is an
. EARI‘H SCIENCE IIS "+ . . : . Ocean of Air, pp. 183-188
' Idea 5-1v "It's Hard to Be11eve N

p 161 164 "_-
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- .Kotsch William J.' Weather f‘or the Marmer Annapolls - MD: U S Naval Instltute
' Press, 1977.. .

iLehr Paul E., R. Will Burnett and Herbert S. Zim. - Weather: AivWasses, Clouds,
Ramf‘aZZ Storms, . Weather Maps, Climate, . New York: SJ.mon a.nd Schuster 1957

MmerszmmMﬁmmrwwmm ‘Barnes and Noble, 1970, 5
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e — e Segment Synopsus | ;

In CYCLES AND THE ATMOSPHERE, Dr. R1cl;ue Bell ,‘D1recto f"ﬁh

~ ‘North Carolina Botanical Gardens, elaboratesxpn students rlmowledge of n'.; SRR .
~ the life sciences as he’ descrlbes how plant: qife proceSsesrare related N

- to!weather- phenomena. = He traces,'.:.the» Cles t}'rat tle‘the'ﬂatmOSQhere to.- TS A
11v1ng plants, paying special at ent 'to ‘the ox)fgen-garbo""d:y,qx de, = e '

drologic,: and nitrggen .cycles; ' rte

KnowingLy: and unknowingd¥ wi

tuden:ts mlght«h" iedsé

cy'cles and - sugge$ts ways‘ in, which
esultmg pa’obleqns,‘--.'xn %

. _ Concepts BT T hjectives' L

e .Living organisms are part of long term After watchm th, segment and completmg B

- natural cyclic processes” in the atmqs—‘ Papproprlate_follow Upj-activn,tles the S,
phere.*These processes. circulate.:” student should Be-able. to v
cpmpounds throughout the atmoSphere., -t o

‘ ,n huw the %
. oxygen*c,arbon :d¥oXide, nitrogen,
_.b_hand hyﬂrologa.' cycles operate B

T

. Man's activities often 1nterrupt or
‘modify natural cycles w1th1n the
.atmosphere. S ‘ .«.:..

.. . Ve

S The 1nterrupt10n of naturél atmospherlc
.--cycles may have catastrophlt cbnse-. it
"'quences for the commlmlty of 11V1ng

[ ‘thmgs. .

+ g - . - ’ e

I.earnlng Achvitles

Have students write a descrlptlon of . the; atmosph re! : it affects them
(Hold the papers and compa‘re the desc:rlptmns with those wr'}ttenvfor Program 14)

_'-n1trogen cycle, air pollutlon. S

-"\

' Have students prepare bulletm board d,lsplays illus at:.ng the hydrologlc,
vicarbon dlox1de and mtrogen cycle. : 3 . :




S " o Medla ReSOurces

AMS . . TRANSPARENCIES . -

'IHE EARTH‘ ITS. WATER CYCLE. 16mm 10 1/2  THE HYDROLOGY CYCLE.' L color transpa-- -
min. - sd, color Coronet FllHS. TR ‘rency. Hamnond Inc *?:{x_,\ TR

THE .'WATER CYCLE. -16mm." 11 m1n sd. b a.nd METEOROLOGY SET 27 transparenc1es -

TUW. Ency Brltanmca Ed porp. . - Ward's Natural Science Estab11sh—.' '

' . ment Inc ‘ :

;WATERS RETURNING. 16mm 6 m1n. sd color Lt
Maan111an F1_1ms o W . , WA'I'ER GYCLE 1 color transparency

Hubbard, Sc1ent1f1c Co

FILM LOOPS” R
HYDROLOGY SERIES 12 color film loops B MODH. . ’
\ Ba11ey Film A‘ssoclates .. s . 7 WATER CYCLE MODE . L x 3m
g e -+ plastic model,’ Earth ‘Science
R '_ P - -Materials, - .
'IHE "HYDROLOGIC CYCLE 15 color slldes. e g
" Ward's Natural Sc1ence Establlshment _ : :

__Inc

Teacher References ST

Conway, H. McKmiey, and Llston Lmda L 1974 The Weather Handbaak Atlanta Conway
ot Research, Inc. .

Exllne Joseph D." 1975, Indzmdualz.zed Techmques far Teachzng Earth Sczence '
DA Englewood C11ffs NJ:. Prentlce-Hall Inc.: - : c

Hpschke Ralph E. , ed
' Soci .-

1959 GZassary af Meteamlagy :Boston; .American Meterological

. t,;.

an Franc1sco '_W.-i-

Water A Pmmer

Water. Sczentsz Amemcan 209 (Sept) 92 100 ) '. |
1971 The E'arth Sczences., 2nd ed. New York:~ Harper a.nd Row
Weather far A'LI' Crewvs. Washlngton, DC U 'S, Government
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' .;~.in1eges he describes- Capse her to ask why people make d1rty.-
very short segment on air pollutason remlnds students that n

~e

", clean air; people produce d1rt)f an:r. T

Objective
- After’ watchlng this segment.afid
propriate follow- up-act1v1t1es,
student should be able. to'

. -clean and polluted air.

o

PRI learmng Actmty b I e
Thls aestheti¢ segment m1ght be. used to ‘inspire students to express their R
feellngs about clean alr and a1r pollutlon in-some form, such as. a poem, song, or

159 62 L R



The Structure of
the Atmosphere

o “This segr'ne.._
v atmosphere.

" lar aurora bor:

| Concepts e Objectrves ST
'._ The atmosphere is a vaguely struc- .o After watchlng ;this ‘segment and’ completlng '
tured mlxture of gases. e ‘. appropriate*follow-up act1v1t1es, the =
. ' ST student should be able to.
e ;The atmosphere can be d1V1ded into.- ) ' .
~"layers based on the kinds of pheno-' e out11ne and descrlbe the structure
mena wh1ch occur at varlous altltudes, SRR 'of the atmosphere :

"."_'~."de5cr1be phenomena Wthh typlca’;ly
* . .ogeur in the troposphere, strato-- .
v_.sphere 1onosphere a.nd exosphere. :

| I.eammg Actuvrty R S
Introduce students to the following terms: troposphere tropopause strato- .

sphere, stratopause 1onosphere, exosphere ) aurora borealls ozone cosmlc rays, o
- weather, o ‘ o

o

R _ Medla Resources
M - 1 FII.MI.OOPS o
RESEARH—I IN THE ATM)SPHERE 16mm. 25 L_E.ARNING 'ABOUT ‘AIR, 4 color f11m loops _
’ min. sd, color.. National = . oo dlsﬁecordmgs. Soc1ety for Vlsual
. ‘Aeronautics and Space Adm1n1s- AN du&atlon. Lo .
: ‘tratlon 1969. - - LU e e e B T

g




TRANSPARENCIES T POST ER

' METEOROLQGY: SET. 27 transparencies. Ward's “THE UPPER' ATMOSPHERE. - NWRF 26- 0665- -
-+~ Natural- Sc1ence Establlshment Inc, . .106. 'Dept. of-the Navy, }Veather .
) L Research Fac111ty L

v ‘ Teacher References Co ey 5
~Char1es E Mérrlll

Anthes Rlchard et;l.‘al 1975 The Atmosphere Columbus OH
Co : S

. _ o % -'.‘.".

; 'j1968‘.°. Space RadLatnon‘ I{ashmgton DC """{-’S Atomlt ’Energy

8

)1972 Atmdspheresl Engelwood ClJ:'ffs NJ

').»

dy, :Rlchard an ‘Valker James C
L I—"rentxce Hall Inc
erght ‘Sir C;harles 1962 The Antartlc and the upﬁer atmosphere

Amemcan 207, (Sept ) 74 83 , FR SR ,

.Sc'l,enmfzc.
CoweT
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P . A Y
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-
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¢ ST S Segment Synopsls;x{f

Ca Small and relat1vely ‘ineXpensive 1nstrumen‘t packages called
R radlosondes are’ launched twice daily. at many of the Nationkl Weather
~Service Offices -in the United States. .Many ‘students find. ‘the radio- ;
.- sonde a fascmatmg instrument -because ‘it combines. weathier. measurements N L
- » + with. space-age telemetry. This segment fgllows the launch and recov'ery T a
-, of an instrument-at -Cape Hatteras. -Students have an opportunlty to. S
" observe the ‘techniques used to measure the propertles of the upper at-
+.° mosphere ‘and d1scover some of the problems mvolved 1n the ‘use of rad10-'
. sondes '

R

Concept S Objectlve

Instruments are used to measure the” . After watchlng this. segment and completlng

_ prOpe“rtles of the atmosphere © ... appropriate follow-up act1v1t1es, the -
L . . student should be able to

I B Ct : " explaln how various types of

g RS o . " meteorological ‘instruments-
. . operate and what" ‘properties -of ,
R .the atmosphere they measure. - "

. N Learnmg ActMtY

-Have students leam the basm parts of a rradlosonde--e g ’ ,balloon, parachute,.
radlo transm1tter barometer thermometer g and hygrometer :

) SRR Medla Resources R .
POSTERS o ’ '
- .THE UPPER- ATMOSPHERE NWRF 26 0665- : WEA'IHER BALLOONS TI'[EIR USE IN 'IHE, UPPER

-106. Dept. of the Navy,- Weather - - ~'AIR OBSERVATIONAL PROGRAM. . ' Washington,. -
Research FaC111ty . Lo DC U S Govemnkent Pr1nt1ng Offlce ‘ ‘
e e Pe TR




»t
[

| RN Teacher References e
Natlonal Weather Ser\rlce._, 1970.. 0bserv1,ng Handbook, No. 2 Substaf:wn Observatwns. ,
: ‘ Sllver .Spring, MD: Nat10na1 chamc and Atmospherlc Admnlstratlon. A

o 1976, 4 Radiosonde, What Is It9 Washlngton, DC U S Government
P 1nt1ng Offlce. (pamphlet) : T
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T e Hegt and Clrculatlon
_' Insolatlon and the Greenhouse Effect

e '_  Weather as a Hobby ) el
L A - Edmund Halley - SRR R AR,

R Wlnd Belts and Clrculatlon e e

R Program Overwgw L g
The sun Supplles energy to the ‘earth in “the form of 11ght That energy 1s _-‘ e P
respon51b1e for .all of the weather phenomen##taking place, :"1 Oth; atmosphere., _.“ o
s INSOLATION ‘AND -THE: GREENHOUSE - EFFECT ‘idéntifi&s how-the sun's energy -drives our
-« atmosphere through 1nsolat10n, absorptlon and the cohversion of llght to- J.%ﬁ'f »m.:-_»

‘heat’ energy. " Later, global- c1rculat10n, coriolis; and wind belts are studled

- In: Segment, Two; WEATHER AS A HOBBY, Ed Maddox “describes, his dctivities as a‘ .
- " volunteer clnmatlc Observer for the National Weather Serv1ce The t’:hlrd seg-

- ‘ment: featurqs the famOts SC1entlst Edmtmd Halley, an,d shows hi ma?ny dlscoverles
» andachlévem o . . o ’ I

.|'_,, | ‘\,_

T B I 1Axtbook References S T

@ A SEARCH FOR UN,DERSTANDING L Ch 34 Atmospherlc Pressu?e and de s

, . 14-4; .'-:‘HVeatlng the At:msphere, S wlnds,pp. 515-529 - -
'”..PP 47 475, SRl Ch, 35 -General ‘Circulation Of &

' the 'Atmosphere, pp 539 54L
e EARIH"’SCIENGE' A LABORATORY APPROACH
b Che 9 5% Forces and Motion in the LT

: tmosPhére, pp. 197-189° . i
Ch 9 b: " The Baily"Cycle of ‘At- "™ .t~
mspherlc Change, pp. 199- 203«
Gh “9-8: ‘THe AtmOSphere and‘ -

, L1ght Ms 208

EARIH' SCIENGE-o1I ~ L
.-Idéa 2-2:. You.are the Sunshme Of

,"e

”' 5"‘ Rad:,ometér ;- p_.— -

.,.-Focus cn EARTH sqtmce e

L UCh 945, HeBt Y pp. * 169- 172" ;
;_._ Ch, 9..: -:- Seasons Pp.- 17318 A
AT C1‘rcu1at10n, pp. .182— S

e N

1. 338 The Atmosphe-re and
.~ Solar Radlatmon, pp 496- S

Major Wlnd Systems ) pp
Sl

: 185 187 s
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.. HOLT E?\RI‘H SCIENCE o '. PA'I’HWAYS IN SCIENCE B o '
- Ch. 9 “Air, pp. 244 275 o ‘2 ... IV%th. 2:. The A1r Exerts Pressure,
R Lo T Pp. 139-124 R
... INVESTIGATING THE EARI‘H T T o IV Ch. -3 How.We’ Measure Air.
A Ch 6 Energy and Wmd, D. 121+140 t- . °  Pressure, pp. 1957200 ;
e ‘ . IV Ch. 4: Air, Pressure Goes to :
"+ o OUR ENVIRONMENT IN SPACE . - - \ I Work P 201-207 v
: . Ch. 11: .Energy Exchanges by Atmos- IV Ch..5: The Earth's Heat Comesv
pherlc Circulation, pp., 227-239. _ from the ‘Sun, pp. -208-213 ¢
Ch 12: Exchanges of Heat’ Energy on .. IVCh. 6: The Tefiperature of the o
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. C " " 214-220
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Student Readmgs

~ American Meteorological Society. The ChaZZenge of‘ Meteorology Boston Amerieén
Meteorologlcal Somety, 1977. -

. Kals, W.'S. The Riddle of the Winds. Garden Clty, NY: Doubleday and Co , Inc., 197%"

. Re1ter, Elmar R. Jet-Strewns How Do They Affect Our Weather" Garden C1ty, NY-
Doubleday and Co., Inc., 1967. ..

- Rue, E. Aubert de la, Man dnd the Hindd: New York: Phllosophlcal Library, 1955,
) Stone, A. Harris, and Herbert: Sp1ege1 The Wznds of Weather. Englewood Cliffs, NJ:
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SegmentSynopsus Lo
INSOLATION AND ’H-g?. GREENHOUSE EFFECT ‘explores the relationshnp of ‘. *‘ SR
. sunlight and clouds to temperatute, #*It begins by .examining the way ot
7‘\ sunllght is scatt®red and absarbed as it passég through the amosphe{"e '

. \..on a clear and a cloudy day. It shows Jhowslight is converted to heat
~ énergywby various soil colors ard usgs “a greenhoused® illustrate how
y lar-energy can be it pped near; ‘the earth by clouds.s %pyrohellometer ¢ B
is used to meagure thé syn's energy on & Cloudless. .day’s# Students observe . %
‘how temper&twe var;Les from 4 clear day,..to an overcast da' . e ; L

.. Most of our energy cames from the sun. After vPatchmg th1s "B'egment and cagletmg
L o approprlate foll¥W-up act&ltlesa
e vEnergy from the sun is respons:bl -for- s-tudent sh@:ld“be able to
: many fundamental processes on ear h

24 T

. S .:explaln how‘ilgh't is at{fecteﬂ“‘
. Sunllght is part1a11y absorbed and it pasms through e atmosphere

~ scattered as it passes t,hrough e ‘o & e
at:nosphere. . o e oo tp "') - Q. . demonstrateV.the dlffgrent amounts
- ' v . 'of light energy. converted to heat
o The temperature nea.r the earth is . - by light and darlycolored ob- ‘
. .related to the amount of solar . L "-Jects , 5 L - S
radiation str1k1ng the su‘rface. T g ’ o
& : : o explmn the greenhouse effect
o The amount of, ~so'lar (1ight) energ ' o
. that can be absorbed and converte ) cgvxp‘lam how the a:ir temperature &
: to heat energy in a soil depends on - : » . may respond to Variations in . b
the s011's color : o _ : ~solar energy and cloud‘cover e
) . ‘ - (1nsolat10n curves) R
& : : A |
| Learmng Actmhes e
Int\rg,duc\ students ‘to temms such as absorptlon, reflectlon, 1nsolat10n, .
radla.nt éhergy, heat energy and scattering. L o . . R
Sl e A8 i . - : :
: T ;\"":*' ‘ I' ‘ - . . Y o .- ' e
s B @ Lo R




. o 3 »'.,I'j_ Lo ".‘ oL L w . ,. -I , ‘)
lﬁve stuflents photograph examples of appllcatlons of the greenhouse effect
5" ﬁ o
. Have- students 1nv1te a greenhouse operator to tell the class what he uses the
s greenhouse for and. how he controls itd temperature a g e
w» : %. . .

Take s&udents on a ‘tour of a greenhouse or solar h&;‘

Have students prepare d1splays 1llustrat1ng the appll\atlon of solar energy to

- "home heatmg . ) B A :
oo £ o o R <. A :
S PR Medla Resom‘ces Nl

JRIMSS | YFILMLOOPS A

ABOVE ‘THE HORIZON " 16émm. 21 min, 'sd - INVESTIGATIONS IN SCIENCE ME'I'EOROLOGY

. & coler. Modern Learm.ng AldS 1969.. . - SERIES. 5 colot film loops Balley— :
' F11mAssoc1ates = e

SOLARE'NERGY 'IOCAP'I‘URETIEPGWEROF o

. SUN AND TIDE. 16mm. 24 min.-. sd.’ - ;

' color. ACI Films, Inc., 1975: TRANSPARENCIES

METEOROLOGY SET. 27 transparenc1es R P
SOLAngAglIﬁTIOI:dI co?g AN&E‘:E{L%EM : Ward's ,Natural Sc1ence Establlshilen{ B

nlng Alds - Taav e : » . . x.'.- . InC ' .
SOLAR RADIATION I1: . THE I:‘.ARI‘H'S ATNOS oo T . SRR
"« . PHERE. 16mm. 20 min. $d. color.’ MAPS C
Modem Learning Ads, _ THE NATIONAL ATLAS OF, ﬁm UNITED STATEs .
' o . ‘U. S. Geological. Survey Washlngton, o
o WHY, SEASONS" . " 16mm 411 nid. L DG U Sy Governnent' Printing -
‘ sd. b and w. Ency BrIta.nmga . Offlce . :
# Ed. Corp S | s S
7] . R4 ‘q"" ' & :-‘l t
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Weather
as a Hobby

Segment Synog,sLS,

- Edwm Maddox, a textile mill foremaniﬁrom Sanford, North Carolma, o

. observes the weather as a hobby. In this interview he descrlbes his
hobby and his participation in the National Climatic Observer Network
. oparated by the National Weather Service. He shows>the equipment he

' uses.and how it works. and he explains the reports he submits concerning: i
" unusual weather conditions. Mr. Maddox typifies the people who volun-- +
. teer their time and effort to furnish the National Weather Service with -
 a more. complete record of- weather condntlons wh1ch the Service can use
‘in study and research 4

P ' . B " b ’ N

Concepts SR Oblectlves

- Instruments are used to measure the . After watchmg this segment and completmg
propertles of the atmosphere. . appropriate follow-up activities, the

student should be able. to -
» To understand he overall behavior of -
" the atmosphere apd its. condition at . explam the necessity for many

any given time, tions - observations of weather at .
" mist be made at various locatlons , o various locations in formulatmg
in the area. - ' , PR an overall understa.ndmg of the
: v S weather . : +

__».

. explam yhat volunteer c11mat1c
, ‘observers do ' , _

~V'°5 LearmngAClMty e wz

. This segment is 1ntended simply ‘to introduce the 1dea of observmg weather as' éf
nobby. ' You may wish to contact the nearest Weather, Service offlce and locate a %
hobblst or cooperatlve observer ‘to visit with your class. o

, - KR , o . ) . .. » ) ."'~ N : E ,';

L
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' Edmund Halley

o

,-.‘l\‘w '

‘R 25

C IR Segment Synopsus : |
T - This’ segment chronicles the life of Edmund Halley who 11ved from '_
e '1656 to 1742, Halley typifies the multi- facetted scientists who lived
and worked durmg the 17th and 18th centuries. , The show summarizes -
several of Halley's more important efforts;, such as' his discovery of
the well-known' comet, speculgtions: concemmg the saltiness of the '
oceans, studies of a1r pregsure influenced by altitude, and. compila-
- tion of mortality rates. %d Halley is seen as an md1v1dua1 of -
varied interests.. His discoveries of wind belts and global air cir- ' .
culation are only two of many contrlbutlons he made to our fund of .o a
’ knowledge ) o ° I L

..\- 4

& Concepts A o Obechves.

: ;o. Because the atmosphere follows the ‘ After watchlng thls segment and coxrrpletxhg "
laws of nature, its behaV1or can be : - . appropriate follow-up activities, the -
pred1cted . ' o ~ student should be able to = .'0 '

', e Man's mmd is hlS most Jmportant tool '« describe the procedures Edmm d
for mvestlgatmg the earth S o ‘Halley used to mvestlgate the

S : . . - earth L ' RN
‘ Co : o S Cé sumarlze 1ey s reasonlng tof ,
e _ E .,global circulation which’' lead to U
L o 8 : B _h.1$ theory f wmd °be1ts )
; ® .
o ' R e e L

U U I.earmng Achwty B R N
' ThlS b10graph1ca1 segment is intended to complement the segment onm.wind’ 'belts _
and circulation. You may wish to have students prepare a“display - illustrating some
of the hlghllghts of Halley s 11fe _ o R C

E .,-"- . . L ) '

. A




a o - Segment Synopms S el T
= -~ Why do wmds blow in.large belts about the earth? How :1.s energy K
moved from the equator toward the poles? - What causes winds in‘the .. *.- ..
northern hemisphere to turn.to the right? How does the process.. of
- convection help drive the wind belts?  What -is the jet stream? . ’Fhls
+segment explores global circulation and the mechanisms which" MOVE :
energy from the equatorial regions toward the North and South. l?oies.
s , It 111ustrates these ba51c concepts of . C1rcu1at10n usmg s:.mple grpphl

| Concepts - o Objectlves , -
~ Movement of air is caused. by heatlng After watchlng this segfnent and complgtmg-
and coolmg. _ _ S ?A,h .appropriate follow-up 1v1t1es, tl’,hea
X ' E " ‘ .'_._'i°-‘ ... student should ‘be a]) - o
o The unequal. d1str1but10n of- solar : i
energy produces the general c1rcu1at10n ° exp1a1n and g1ve examples df t’he BT
. in the atmosphere. Co e way: a1r 'is moved by convectlon ¢

e . Convection produces tl;e basu: cxrcu— .\ exPIamj‘tihe'gener tt
' lation of the air, -0 oo L c1r6ulat10n in. the aty

. . "i" e 4 A .
The earth's rotatlon modlfles basu: v l ‘0 de;mn;.t’rate mg garth's: ;rota— P
- circulation .by deflécting the.N-S » t10n s’:reates the wmd belts Lo T
w1nds and produces wmd belts” :

o Air masses, moving under the 1nf1uence ;“;
" of the wind" belts, transfer energy’ 43'
from one placeto another near the p

L surface of the earth : B

e

B I.e'arhiu'g'vA Ivi
In,troduce students to the. fol‘lowuh‘ terhs
wmds 1at1tudes westerlles, polar ea,steﬁlase_s. :

. FLT ; ‘,a




Medla Resources

THE A’IT@SPHERE IN NUI‘ION 16mm 20 m1n : 'TEMPERATURE PRESSURE, AND WIND PARTS
i . sd.: color.'. Ency.’ Br1ta.nn1ca ‘Ed..‘Corp.i.i . I AND. II 2 color’ fllm loops. '-'. -
;ﬁrom thé AGI/EBE_Earth SC1ence Prog'ram) Hubbard SC1ent1f1c Co. R /

.a‘

STUDY PRINTS
. WEA'I'HER PRINTS 12 9" x 15" color _
LG .'prlnts Hubbard SC1ent1f1c Co. T

TRANSPARENCIES SR
~.METEOROLOGY :SEF. - 27 transparenc1es
. :_Ward's Natural Sc1ence Estabhéh

'color flhn loop Hub,__

: bard Scmntlfic, Co ';.3.' S

| INVESTIGAT“ NS N € samuca METEOROLOGY

| SE’RIES'.‘Z_ Srcplor- £m*
. Filn, Assoc' te

_E_fic H. . and Newton:, T- . Amosp‘hemc Czqgulatton Systems
ﬁtmctuw and Physzc;az I‘nterpre\‘&atzons B New York Academlc PreSs.; .

CG:— Y{ ¢

l__'tewart R W
o §76 86




G Wlnds, Weather,
- and Air Masses
" Local Breezes |

- Folklore and the Weather L

AL" ’ The Orlgln of AII’ Masses

Program Ovemew

Thls program cont1nues the theme of Program Seven. -It studies - 1nsolat10n, con-‘ .
. version of 11ght ‘energy to-heat energy, and convection on a local basis. LOCAL = -
BREEZES ‘examines how energy is transferred to form'land-sea and mountain-valley -
breezes. In FOLKLORE AND THE WEATHER, a TV weather man and an old mountain farmer
explore the idea’ that weathér phenomena prov1de signs of their coming which have
‘been interpreted in folklore over the years. .The final.segment returns to the -
movement of energy.- Dan.Salgado, National Weather Service Meteorologist, explains .
how air masses form, how they move by‘ global wind belts and what happens when R o
" two -air masses meet. o ) . o e T

T Textbook References s

. ."‘_A SEARCH FOR UNDERSTANDING e EARTH SCIENCE A LABORATORY APPROACH
-Ch. 15-2:- Air Pressuredgp. 4§2-  Ch. 9-6: The Daily Cycle of At- °
.. 489 R ST S ‘mospheric-Change, pp. 199-203
.Ch. 15-4:" Air Masses- and Thup>+" @ - Ch. 9-7: Moisture as a Factor in

- derstorms, D. 493 499 Tl * Atmospheric, Ghange, pp. .204-
o MODERN EAﬁm SCIENGE 7 Ch. 9-10: The Contact Region. -
S Ch. 20: Air and Its Movemem:s, © -0 . . Between Two Air Masses, PP
pp. 420-438 ' 209211 o -

'Ch 22: Weather, pp 457- 478 B -
e EAR'IHSCIENCE 1IS
' ' Idea 5-4: It Wh1st1es Through the

e ’PA'ITERNS IN OUR ENVIRONMENT

. Ch. 7-1: Heavy and nght A1r, pp.‘ T Trees, PP. 177&‘
‘ 174-176- - - L ] .
Ch. 7- 10 A Micro Weather Box, e FOCUS ON EARTH SCIENCE
pp. .203-204 =\ . . " Ch.10-1: Air C1rcu1at10n, pp 182-
* Ch. 7-11: Land and Water Tem— o 18 _ v
peratures, PP. 204 205 - ' ‘ SRR [T
. , S e HOLT EARTH SCIENCE b
‘. THE WORLD WE LIVE IN - ‘ ' o " Gh."'9: "Air, pp. 244 275 SRS
' Ch 35: General C1rcu1at10n of . - Ch: 10:: Weather, PP. 276-312
- the Atmosphere, pp. 530-541 _ D
’ _Ch .38: Air Masseés and Fronts, . INVESTIGATING THE EAR'I'H o
‘ pp 1569-580 - “Uv. 4 T.Ch. 6% Energy and’ Wlnd, pp 121- R
: Ce ‘ 140 - ,
, . .
. . )
~ 73 '
o~ v M




- - - Q
OUR ENVIRONMENT IN SPACE LAY o ° PATHWAYS IN SCIENCE o .
' Ch. 12: - Exchanges of Heat Energy_ . IVCh, 7 The Blowmg Wlnds pp ZLl-‘
. on Land and Sea, pp 241 258 - 226 .
, y . © .V Ch, 3: Air Masses and Fronts pp
BT 260- 265 . o
R Student Readmgs

.,DaV1s, Albert. 4 January Thaw WtZZ Freeze a Hog and Other Wéather FoZkZore.; New'Ydrkiq
-~ €rown Publishers, Inc, 1977 i

_Ed1nger, James G. Wbtchzng fbr the Wind: The Seen and Unseen Infiuences on LocaZ ~,“
R Weather. : Garden City, NY: Doubleday and Co., . Inc., 1967. .. . o

Kals W.'s. The Rv,ddle of. the Winds. Garden Cityj NY: Doubleday and Coo, Inc N ,1977
Lee, Albert. -Weather Wisdom Bezng an Illustrated Practical Volume Wherein is

.

I

Contained Unique ‘Compilation, andnﬂnalyszs of. the Facts and Folklore of Natural
Weather Predwmon Garden C1ty, NY Doubleday and Co., Inc., 1976 :
. . \.. v : - .,:‘ f‘.: -
! . ~if"¢.‘..ﬁ 3
G v » -
.'r'e.; ,_'._ . ) — —n
‘vf&f} .
o v
. * ‘ o
gy (
. 74 .
| EnEs
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Segment Synopsns

LOCAL BREEZES takes a look at ‘the energy transferred byﬂthe wmds L
- on.a local scale. Tt demonstrates that.the air over land: heats at.a
SR different rate from the ‘air over water. . Land-sea. breezes alonf a
. - beach on.the Outer Banks are studied and the area's alr*temperature and
- pressuré measured.from sunrise calm- throughout a typ1cal day. Mountain” ‘,
- valley breezes are observed in a similar. manner., The segment coricludes
: by ask1ng students 1f they thmk a c1ty mlght create 1ts own locaI breezes

i , Concepts S S Gb echves :
o _Th,e \tmequal absorption of" -solar” energy After watchmg th1 segment and complet1ng
produces local temperature d1fferences. ‘appropriaté fol],ow act1v1t1es the
oo R student should be able to | SO
.. .Convect1on produces the baslc circu-

. 1at10@ -of the a1r. e o O demonstrate how the cha.racter of
.+ ..asurface affects its light :
"o Cumuloform clouds, produc1ng showery L ;absorblng propertles o
'prec:1p1tatlon, result from small scale ' , T :
. .convect1on. SO ‘ : S e ‘demonstrate how a1r 1s moved by ~

: convectlon : '.

' - P explam what local’ winds . are and, "
B i -.how they are caused
o _ | Leammg Actwrty E T R S o
, '1 Rev1ew the concepts stlidents have learned concernlng 1nsolat1on, absorpt1on RCEE
\ reflectlon and convectlon. . : NN -

Medla Resources . i R z,'r-

_OUR RESTLESS OCEAN OF AIR, 16mm. 20 WHAT MAKES THE WIND BLOW 16mn. 16 mm. ‘
. 'min. sd. color, Prlsm Plroductlons, 5. sd. .color. Ency. Br1tarm1qa Ed.

1969 A oo . “Corp. (from the AGI/EBE Earth Sc1ence
) G Co , - Program) S O o
» \ A EE R




¥

FilM I.OOPS R :TRANSPARENCIES B
TEMPERATURE, PRESSURE AND WIND PARTS . _ ,;-:ME'I'EOROLOGY SET.. 27 transparenc1es. RN
- T AND. II 2 color f1lm 100ps. T Waxd's Natural Sc1ence Establlshment

Hubbard Sc1ent1f1c Co.. R Inc. b

Teachel; References

Natlonal Weather Serv1ce., 1973 ‘ --”_e Chart Washmgton DC U S Government
Prmtmg Offlce. e SRR T S

A 1976 CZouds. Wash.mgton DC' f U S Government Pr1nt1ng Offlce. :
' ”}Tt P : T : ‘ T
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\" S 3 %

| B the Weather L

R Meteorologlst Cthk Carney, lost and 1ook1ng for the golf course,' T
' 'fasks an'61d farmer, played by Bill Alspaugh for diréctions. -Before ~ .
" the. conversation.ends, Chick has" ‘éxplained the scientific basis for'a ‘.. i
number of .common folk sayings and ‘talés ‘about the“weather. 'The' sayings’ . .- T
“include: . "Mdre's tails and mackerel skies proceed a,rain;" "Red sky-at - .7
.adawnlng, sa110rs take warnlng;ﬂ_and "Rlng around the‘moon, rain’soon.' -

g Concepts R Ob]ect]ve ": T
.Because the atmosphere follows. the By After watchlng this. segment and complet;ng ' '

o laws of nature; 1ts behav1or can be - appropriate. follow-irp- act1v1t1es the
' -predlcted o : _~student should be able to

':-;h.Commonly recognlzed atmospherlc o
,phenomena create observable weather

el .
o :

R Learmng Achvrty S
ThlS segment is 1nten eg as’an: 1nterest st1mulator and as. a result y may W1sh A

to‘11m1t ‘your preparatory ivities to ask1ng students 1f they know any lk tales
‘orT. folklore concernlng eather.‘f- o ) )

W
e

. 'l.,

RGN S, . E B T

S f_.$j-
Teacher References : S
. Garrlott Edward B.. 1971 Wéather FoZkZore and LocaZ Wbather Szgns ﬁebrintid :
Au=?, 1903 ed, Detr01t‘ Gale Research Co.. 'J' : SRR
Inwards Rlchard 1971 Wéather Lore.' Ed E. - L. Hawks Reprint_df,1930fed,ﬁ-N
.York Barnes and Noble ' e L SRR Y WIS




o

?Smlth Elmer L., compller.
._ _j-:Publlsher. -

"'Swamson, i 1974, .4 Hancﬂ;ook»of Weather Folklom.\'
' Gaﬂ;e Research Co h ,

ERIC

Aruitoxt provided by Eic:



héfn ,Foreczgf Offlce e
£ the National Weather Sefvice, explains-what ah'aimmass. is, how ~> =~ - ...
it moves and affects “the area, into whight:it moves ; arid ‘how the-col:~ e R
lision: f‘-"twg -air:masses creates weatheT: 'henomena.,_ He altso’ c1a551— N
© fies. air 'masses . and: .discusses. how’ seasonal change§ in a1r mass [RRRREARE S
: ;locatlons?' affec‘t the: weathe’r‘ . : :

- =.Dan Salgado meteorologlst at the Ralel'gh-&'-'

Aftér watx:h:m ‘this s,egment =and completlf{g ;'_ f -
appropriate follow-up actg.vﬁ;xes the BT
tudent ~shou1d be able . tb

T .bf a1r w1th relat1ve1y umfurm-
.%:' propert:ps. BRI :

vexplain how’:gﬁ: mas,ses :E“orm and
-'.behave over O

: _exglam how$a\1r masses ,1nteract to R
form fronts L e

L . N Y

. ses meet, L
1ntér&ct1pn along. their ihterface may .
' . formatlon of ‘a storm System,

xmoe

oacplam how air masses help.move
energy from tW equator tothe
. pOleS - e .,..' A .

Achwty

L Introduc;e students to the follom.ng terms cair. matss, marme '3.11‘ mass,
contmental a1r maLc,s-* trop1ca1 aj,r mass po_‘ar air’ mass front, jet stream, ¢

&
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“ams - .. /. STUDY PRINTS

AIR MASSES AND'*FRONTS--AIR MASSES 16mm. Y ' WEATHER. 12 9" x 15" color prlnts
12 min, * sd.” C0101‘ U. S Air Force,\' .. Hubbard Scientific Co.
1962.“ _ ;} _ y , VN | ‘ &

AIR MASSES AND FRONTS, -THE COLD FRONI‘ - 16mm TRANSPARENCIES N ,
9 min. sd.;codpy. * U. S.°Air Force, ... METEOROLOGY SET. 27 tramsparencies..
1962 \ N ; : Ward's" Natural Sc1ence Establlsh-
o ' """ ment, Ific. ,
w’ARM FRONT. .,~16mm | o
. Sas Alr Fotce . - WARM AND COLD FRONT. 1 color trans-
R o parency. Hubbard Scientifig-

e

AIR MASSES AND '
<11 m1n :
1962

ORIGINS OF VEATHER 16mm. 13 min. . sd. col
o Ency Brlta.nmca Ed. Corp: (p‘roduted by
the Natlonal ’Fllm Board of Canada) -

mM I.OOP S g : -
WEATHER FRONTS AND PRECIPITATION 1 color , T e
s f11m 1oop Hubbard Sc1ent1f1c Co s :

P

Teacher Reference

Federal Av1at10n Admlmstratlon 1971, PtZots Handbook of Aeronautwal KnowZedge
Washlngton, DC U S Government Prlntlng Office. N .

1
'.4'

‘ o9 .-.' ‘ -~-\ .
e SR 5,

Medla Resources : | '. S @

T
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Clouds and Precnpltatron

m«,Program Ovemew

Pro§ram 9 prov1des students with bag:kground 1nformat10n they need to investigate . -

. storm systems. - It focuses on the s'ymptpms of storm phenomena——clouds and.pre-

";i, \6 Adlabatlc Coolrng and Clouds T
Temperature Altitude, and Precrprtatron
| Snow |

R

b

~

cipitation: -ADIABATIC COOLING . AND ‘CLOUDS - explains : ‘the mechani’sms” which" cause - -

clouds sto-form.’

- the. type of precipitation that falls.

Ch. 15-3:

Co . " '..'k
5 o

. A‘SEARCH FOR UNDERSTANDING Co
' ‘ Moisture, pp. 489- 492

* ¢ Ch. 15-5:. Cloudw.nd Ram,

v

‘e MODERN EARTH SCIENCE

. “Ch. 21: Waker in rhe Atmosphere, .

+ 499-507

. \ . .

pp. 439-456 -

e PATI'ERNS IN OUR BNVIR(NMENT

Ch, 7-3: -Water'in the Atmos- = '

d

Ch74

[

phere, pp. 183-184
pp ]184 186

o THE WORLD WE LIVE IN - :
- Chi. 36 Evaporatmh and Con-

Ch. 37:

densation, "pp. - 542-#68 "
568

‘The next segment shows how temperature and altitude affects

SNOW takes students to mountain‘count
‘where winter snows are deep and stay on the ground for weeks at a-time. There

.How Does a. Cloud Form‘?

Prec1p1tat10n, pp 559- . "4 .

. EARTH SCIENCE: < A LABORKTORY APPROACH_ .

Ch. 9-1:
Ch,.9-2:
CCh. 9-3:

Atmosphere, pp. 191-192
phere, pp 193 194

Clouds as Part of the".
: AmOSphere, pp. 187-191
The Temperature of the

Moisture in the Atmos-

SN 1

o Textbook References SR

, they are 1ntroduced to the ch1111ng, breath takmg character of a snow. enviromment.

e

_ "~ Ch, 9~4 The Pressure of the At-

' 'Ynosphere, pp. 194-1
Ch 9-11: . Rain;" Seow, 1 and

" Sleet, PP 211-215.

EARTH SCIENCE IIS ‘
Idea 5-5: Ice,CreamCastles 1n the

Air, pp. 181-184 -
Idea 5- 6 - Raindrops Keep Fallmg
. On My Head pp 185 189 '

K)CLB ON EARTH SCIENCE

- Ch. 10-4: Clouds), pp( 194 1954

HOLT: EARTH SCIENGE®™ € . '+

Ch. 9: Air, pp. 244- 275' :
Ch. 10 Weather, pP- '276 312

s -

INVESTIGATING THE EARI'H

Ch.. 5: Water-. in the Air, pp 101-

S1200 - oa

o’ OUR ENVIRONMENT IN SPACE © * - -

' PATHWAYS IN SCIENCE

e — . /,

Ch. 13:_ Energy Exchanges Through
Atmospherlc Mo1$ture, P 259-
281 .

v

~

Neo

.

IV Ch. 8: The Water 1n Our Atmos- '

phere ‘pp 227- 233



Student Readmgs

..Battan, Louis J. Cloud Physws and Cloyd Seeding. = New: York Doubleday and Co
- . Inc., 1962 .

Bell, Corydon Wonder of‘ §now New York Hill and Wang, 1957 i
Bendl1ch Jeanne < How" to Make a CZoud New York: Parents Magazme, 1971

Bentley, W. A., and W Jo Humphreys .S.now Crystals, New York Dover Pub11cat10ns
+ o Inc,, 1964 '

Blanchard Duncan C. - From Ramdrops to Vchanoes, Adventures with Sea Surf‘ace :
Meteorology Garden City, NY: Doubleday and Co., Inc., 1967. .

Couchman J. Kenneth et al. Snow and Ice: Exammng Your Enmronment Series. - Min¥ '

neapolls MN: W1nston Press, 1972. - R :

. Mason, B. J. (Ctouds, Ram and Ra‘bnmak'mg aned .NewYork' Cambrldge Un1v Press,
: "1976. : : b
Nakaya, ,Ukich1~ro. ,Snow Crys Zs-—NaturaZ and Artz f‘v,czal Cambrldge' Harvard Univ,

. Press, 1954, :

““National Weather Serv1ce clou Washlngton, DC U -S. GOVermnent Prlntlng Off1ce

1972
' Wmter Storms., Washlngton DC Nat10na1 Oceanlc and. Atmspherlc Ad-

mlnlstratlon,n d. ' (pamphlet) : A
nr o
' Sisson, Robert F. "Snwflakes to Keep." ¥ thwnal Geographw, January, 1970 . PB..
' 104-111. o LA SRR : :
: ST .. L Lt . gt U N . )
B . : . ) e . >~.‘-
R - -~ § _.” o :\ .
/‘ . v - . . . DA ;
' . @”‘ . > it
4 ’ . ‘. o
R 3 ¥
L .'. = " L ) )
1 Ny ;
L 4 82 :
g o ;~8vr— i .
' u ™ d T 9 1




| 9_1

Adlabatlc ’Coolmg
and CIouds '

I
| | : Segment Synopﬂs _.
T \ﬂ Why do clouds form'? What materials must-be present7 What must the , .
_': cond1 10;15 be7 Th1$ segment 1nyest1gates each of - the‘se aspetts of cloud P

;. formation.” Students see a cloud created in the ‘laboratdry, learn. abQut o

the process of adiabatic cooling, and apply their knowledge. tQ. determine -
‘the lowest elevatlon at whlch clouds can form on a.particular day. ; ST »
R oot
. . . . ¥
| Concepts | o Objedwes s
. The process by which water moves on After watchmg this segment a’d completlﬂg
earth is known as the hydrologlc .~ .appropriate.follow- act1v1t1es, the - 7 *
cycle. . . B _ _ student sﬁould be able to - _
. 'The pr:.mary cause of conde:nsatlon in - . explaln the hydrologlc cycle e N
the atmos”phere is adlabqtlc coolmg o R
' ° explaln adlabatlo cool,,;ng '
. The principle controls of evaporation _
..+ include free water, surface’ energy, e, demonstrate how 3 cloﬁd forms
' - . air temperature, and motion.. ' S e :
e Clouds are formed by moisture con- : - - -y ., e
b 'densmg on’ partlcles in the atmos- -~ .. . . _ T o T
- phere . , o - . N PR
Leammg Achv:hes I

' Introduce students - to ‘the following terms:’ adlabatlc, condensatlon nuclel, ‘ Q_
i .cloud base, 1apse rate, prec1p1tat10n o : ’

“*~ Have. students make their own clouds usmg a 1 gallon glass jug, hole stopper, '
and ‘rubber tube. Place a short piece of glass tubing through the stgpper and
attach the rubber tube with a clamp.  Add a small amount' of water td the jug and
saturate the air. Have students suck over the tubesproducing a vacuum. A cloud . ,
.. doesn't form because ‘there are no parti cxes:; in the chamber on which the Water '=._
- ‘moleculgs may condense. Next, introduce » smoke ‘into the jug by réleasing '
the vacuum tube next to the ca.ndle flame s students recredte; the vacuum; a ~
cloudwill appear ETPRE Th M- o R

Q : B




i

g Have students simulate gas molecules. Mark a square on the floor and tell stu- ‘
~ dents to imagine it extends upward to form' a.cube at sea level. . Give edch student
‘a styrofoam ball and have all the students move about as.gas- molecules Then ''raise"

the cube to a higher altitude, causing some molécules 'to slip out of the.cube as the
_gas expands Compare the resultmg energ)( t: the h1gher altltude w1th that at sea-

le'vel " .. % , o o
t i ._ ‘ N N . . i. .
. " ‘ I " ’ . ‘ o ° . : (:, .\ ¢
i [ o . o ) L) . Lo , ) :
coa e W -MediaRes_ource_s
d‘lANGING THE WEATHER 16mm 29 min, - INVESTIGATIONS IN SCIENGE NIEI'EOROIDGY |
. ~8d, color.. ];ndlana Univ.,; 1968, . .- ; SERIES.. 57 cqlor’ fidm 1oops B,alley—
e . LoE * Film Assoc1ates . ’ ’
CLOUDS.. 16mm. 9 1/2 min. sd. golor. o :
. BFA-Educational Media. = -, . LABORATORY NUCLEATIONIQF SUPERCOOLED -
o T e : B o .CLOUDS - AND- CO@ENSATION NUCLEI. 2‘\}3
CLOUDS ABQVE.. 16mm., 10 min, - sd. - and w film’ loops Modern Learnmg
A color. BFA Educational Media. - A1ds T P o
" CLOUDS OF THE HEMISPHERE .16mm. - 8' , | . o S : o &
' min. ,sd color Macmlllan F11ms SLIDES T T A

" GLIMATE AND.CLOUDS. . 20.color’slides.
FORMATION OF RAINDROPS “l6m. 26 min. . G
v s d color Modern'Lea ng Aids. - Soc1ety for Vi)sual Educatlon .

’WHAT MAKES CLOUDS 16mm. 19 min. sd..

. color. Ency. Britannica Ed. Corp/
(from the AGI/EBE Earth Science
P‘ogram)

WHAT MAKES RAIN. 16mm - 22 min. sd
' color. Ency Britannica Ed. Corp TRANSPARENCES

(from the AGI/EBE Earth Science . ' CLOUDTYPES. 1.color. tra.nspa ey,
Program) EUREA R . Hammond Inc. . "0
L . i - CLOUD TYPES. 2 color tra.nsparenues e
. FiLM I.O_O_PS' T S - - Hubbard Sc1ent1f1c Co. - ' "' o
' -a‘owﬂgrgﬁzlgﬂleniéﬁ%ﬁm Loop.. METEOROLOGY SET. - 27 transparenues.'._,._,
. ; PRI Ward's Natural Sc1ence Establlsh- S
CLOUDS. 1 color film 1oop Doubleday . ment, Inc. SR
., and Co., Inc., 1970, - POSTERS .~ ' . ..
* EVAPORATION § CDNDENSATION 1 cotor CLOUD HART, P. 0. Box 8615, Rlchmond
R fllm 1obp.~ Hubbard Sciéntific *.~ - Vlrgmla 23226
\5, T CLOUD CODE CHART. Natlonal%ceanlc and
et 4,’* S = Atmospherlc Admmlstratlon )
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ow“altltude temperature ‘affects. the -
sfto earth. -Simple graphlcs £ilm,

and ammat;:.on a'r;e'use ::\to sh *Why water condenses to form rain,

sleet: and hail under various cond1t10ns as

o Objechve

;:f’t, - | |
- d and foms;\Of pre— . After’ watchlng this segment .and completmg
e tatign 'dla(t‘v'oct;umarg dep¥fdent - " appropriate follow-up'activities, the
: .“ . on condluorts .in"'i:he atmosphe R student should be able to .
qhe fonn co den,Smg »‘preC1 at10n takes . descr1be the. various types of
P Pl? R

e

as it!fallg to; sbarth depends on the - .
temperature; préille 'from the cloud ., under which they form
0 the gro__' LT .

‘- precipitation and the condltlons

oy,

L Learmlfg Acches

studeﬂts to’the followmg terms: ram, snow, sleet freezmg ram

';haj@Re\new ‘these terms. : condensatlon prec1p1tat10n.

If hail’o

e ﬂ yournfreez

R
4

’ ' - 1 ’ ? ." S .: _ bl."' N '. .
oot Medla Resources R e
“'FILM LGOPs o sruma\pmms - [
INVESTIGATIONS IN SCIENCE: ~METEOROLOGY . WEATHER, 12 9" x 15" color. pr” LS. [ r e
“SERIES. 5. color filmeloops.. - . ' Hubbard Scientific Co. - - !
Ba11ey-F11m Assoc1ates. ' S : I ;, :

'gdurs in your area collect the balls in plast1c bags and store them.
et for students to cut and study when they are: studymg Qrec1p1tat10n.

e r 2RI ..
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'Couchman J Kenneth ‘et al 1972 Snow and I‘ce

» National Weather Service. 19'71 Pz'ecwpttamon Probabtlt_ty Forecasts.

vzalu Lo - ) o N . I
4

At

3

METEOROLOGY SET. 27 transparenc1es

Ward's Natural Sc1ence Estabhshmeht - R P R -

Teacher References R R
Exarmmng Your E’nvwonment Semes
aneapolls MN- . Winston Press.

LeChapelle, Edward R. 1960, Fde Guide to Snaw Crystalsa Séattle:' .Uni’_v.’ of
. Washington, rress. - .,,g o L
: Washington,_

DC:" U. S Government Pr1nt1ng Offlce (pamphlet,) Do

. § e, - ..:'..-. R D
e ) i .o ) .- . .
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R Segment Synopsus o
- SRR Snow is very spec1al to most people. ‘. Some love it. Some hate S
o it,  But few students have experienced: snow.as: it occurs im~kigh moun- - T
. .tain country. .This five minute talk on Mount -Mitchell in th rtof . .

“ the Appalachian Blue Ridge mixes facts about'smw with the spec1a d -

., - that only snow can create.
R Concepts - o Ob]ectlves T
e Snow 1s one type of prec1p1tat10n. - After watchmg this segment and_completmg
o ' app riate follow-up activities, the L
" e- Snow plays an important role-in the ~ nt should be able to. - -
=" ecologic balances of mountain . - - - ' )
. regions. , ' oL L e mterpret some of the“’spec1al"
PR e : ~moods - and ecstatlc feellngs snow .
o T canevoke"..,- : : _“: .
L S R R L e explam several ways in which' snow'
T ' - ~ S affects the mountain env1romnent N
. ' ‘ . L (.
| , | Leam&ggi%AcMes R

Have students descr1be snow ‘in the1rn4 N way using stor1es poems pr1nt§, .etc. -

Have students collect and preserve snowflakes for study

e

-~

./

Teacher References

Bentley, W A., and Humphreys, W. J 1964, Snow Crystals New York: ‘Dove Pub- .
: lications, Inc. - e :

Couchman, 'J. Kemmeth, et al. 1972. - Snéw and Toe: E’a’:gmini’ng Youf ¥nvironmé
Semes. M1nneapol1s MN: W1nston Press. - e 4




» Hodge W1111a'm T . 1973, Clzmattc Data Report Southeastem Snow Stor-m, February
8-11, 1973. NOAA Technical Memora.ndum EDS NCE- 2 Ashen‘[e, NG: Natlonal .

- Cli c Center. :
. .'LaChape“Edward R. 1969 erld Gmde to Snow Crystals Seattle: Un1v.- of
; Washmgton Press IR .

Nat10na1 Weather Service.- 1975 Wznter Stoz-ms ¢ Washmgton DC U . Govemment'
: ‘Printing Office. (pamphlet) o .

' Schaefer Vincént Jv 1964 Preparatlon of pemanent tepllcas of snow, frost a.nd
ice. Weather’mse 17(6): 3-11." .i -

Schrelner, W1111a'm, and. Ke111ng, Norma J. .1972. How to catch_ a snowflake.-' Scze'm’:e' . |
<ol and Chzldren Dec: 24. . : : : .

Szafarow1cz Joseph ‘T.. 1972, Making. enlax_jgmehts: of snowflake ﬁattefrs. Seience and
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L Cyclomc _Storms |
S N , f ’ ) Cyclonlc StOfm” '. |

Program Ovemew

A k:nowledge of C}’ClOHlC storm formation and 1life cycle is’ basic to understanding :
‘how the atmosphere fimctions and how its behavior is forecast. This one segmerrt.

program uses a tedevision program: rehearsal as the format in Wthh the behaV10r ‘ ff& |

- of cyclonlc storms 1s d1scussed -and- 111ustrated Tt DU

?..

e

Sl o,
B R N,

: L Textbook References |
o _‘-A SEARCH FOR UNDERSTANDING ' , o FOCUS ON EAR'I‘H SCIENCE

{

Ch. 154 Air Masses and 'Ihunder\— K Ch 10 -3t Weather, PP. 188 193
"+ storms, pp. 493 499 -
S ' o - '} T e .HOLT EARI‘H SCIENCE o -
e 'MODERN‘EARI‘H SCIENCE . S Ch.- 10: 'Weather, pp. 276 312 -
e Ch 22 Weather, PP. 457 4’78 : _
, L . e INVESTIGATING THE EARTH. " ' N
e PA IN OUR ENVIRONMENT - Ch.’ 7: - Wind, Weather, and Clunate,
©© GhJ7-1: Heavy and Light A:Lr, RO pp 141 166 .
pp. 174-176 2 :
~ Chs 7-5: Read:mg Cloud. Patterns -« OUR ENV'IRONMENT IN SPACE T
“pp. 187- 188 L © :. . Che 14: Energy Reléases in the o
R . - S Atmosphere, pp '238-297 .
: "o"IHEWORLDWELIVE IN- , ‘
o Ch.y38: Air:Masses and’ Fronts, e APA'I‘HWAYS IN SCIENCE )
/ pp 569-580 - R & ‘Unit V: Pred1ct1n theLﬁJmmg
Tt Ch. Storms and Weather T . Weather pp 245- 288 - '
o » Forecasts, Pp. SBL-602 T '
e ‘EAB’IH SCIENCE: A LABORATORY. APPROA_CH_ _ R ,
~ ! 7.Ch. 9-10: The Contact Region = . R e T
_ Between Two A1r Masses, PR, B A
209 211 o A S ‘ L ‘ '
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No references - - o
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,Holford Ingrl Interpret'mg ‘the Weather.' A Practical Guzde for Householders, -
v Gardners:;’aMotOmSts, wand Sportsmen. North Pomfret VT Dav1d and Charles,
- Inc., 1973.- S s L
) Ludlam, F. He, and Ra; S. Scorer. Cloud Study A chtomaﬁiduzde ,Bracknell, Berks o
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1;.-‘,.‘.__Cyclon|c Storms__

. .;F '_ ‘.-i‘.
. . REE

‘ Segment Synopsus e g
. What beg1ns .as trouble durlng a TV program rehearsal turns 1nt0 '
... -a teachlng session whén-the floor: managef, played. by:Shae Meryitt
¢ v wénts' to Know moré about an impending: cyclomc storm: . . The prOgram
.+ ‘begins by" ‘describing the ‘life cycle of a hypathetical, ~classic ¢
' 7 'clone-that forms over New Mexico and travels to New England :
- explains“the types of fronts encotmtered and the weather associated. .
with each.. It shows that winds'blow in dlfferent directions dependmg
- on the. pressure system:. counterclockwise’. about a low pressure system
. and clockyise about.a hlgh pressure system. © Then a real storm that: ... "
o Acrossed the U. S. in- May of 1971 is’followed from its formation to g
4, . its dcclusion six’ ‘days later. = Students have an opportunity to ob- ...
Tl ‘_.ﬁrve the difference between theoretical and actual ‘storms 1nc1ud1ng &
. - the smaller but violent effécts of thunderstonns a.nd tornadoes formed
-"ﬂwrthln,the larger storm system.- S : L -

i.

| r'Concepts R TN Ob;echves L
P When two dissimilar air masses meet, AAfter watchlng this segment. and completlng S
" interaction: alang’ the 1nt€$’face may - = appropriate follow-up act1v1t1es, the R
" result”in the formatmn of a'storm. student should be. able to T A
: systema e T e LR e S e

Lo £ T e ‘explaln how air masses form, move, e
Storm systems tend to have 11fe cycles L f : and mteract to pmduce fror\l:s
.that allow desquptlon* classu'lcatlon,' S
and prednctmn, T e _ \-'_-'-.,__.descnbe the’ various types of
N o " .7 clouds and ‘the condltlons under
iy mThe ‘type of c;louds and forms. of pre- Lo wh1ch they form - T
o ..C1p1tat10n that*occur are’ dependent e : SRR |

T on- cond.1t10ns 1n the aunosphere. T e descr1be the- sequence of events 1n' FRLNPS
o - S an ordmnary cyclonlc storm S T
-';‘.' ,Stratoform clouds, producmg steady AT o G
precapltatlon, ;result’ from the™.. . G descrlbe wa'rm, cold statmnary,
gradual 11ft1ng of air masses. . .-+ 7 and occluded fronts. in terms of
: _.behav10r and’ charaéterlstlcs. A
fv.- Cumﬁof 1 clouds, producmg showery R T A
L, prec1p1tat10n result from small scale SO S N
Cooeonvection.. T TS e T S Lo 3
. ! ) 7
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. AfIR,‘MASSES AND FRON'I‘S--THE COLD. mgkm' - WHA'I“ oN'EARma SLIDE SET M/10

o . sd color.. U.:S: ﬂl\lr Force 1962 )

Rev1ew the ;Eollc)wmg magdr 1deas ‘Wwith st dents alr Mmasses,; y col_d front warm

o front occluded front ~cloud ‘t:ypes related to ronts Wmd bel’ts.ﬁ_;

. S . ,‘.. e
EN *

B < o8 - 0w -

"'l - ‘J . . L

Have studénts plot cycldmc étorm ;atages,and posltlgns from ‘back 1ssues of NOAA
newspaper weather’ maps.. ,-Students may wish-to"'prédict" the’storm's: Jocation and . e

~verify it -on ‘the foll dwing . -Note: - Becayse atmospher1o cond:itlons vary, you should «
“not expec;, any storm’ to follow 1 ""clas‘«sm" "'a_ tern.,: - o "

FILMS

16mm, 9mm sd, color <
Force, 1962 e

o S TRANSPARENCIES P
AIR MASSES AND FRON'I‘S-‘FRCN,'I‘S AND 'IHE%I?R—% : CLOUD TYPES. .1 color transparenqy -Ham— v
* -FACE'WEATHER MAP...16mm." 10 min.’: i mond Inc.

CLOUD T\H?ES 2 color transparenC1es.

LAIR FIASSES. AND FRON'IS' THE otewman FRON'F H,ubbard Sc1ent1f1c c@

-~ 16mm," ﬁun

Force, 1962

U S I@]r i SRR
_EEONT VEMENT: _‘CoIor {r‘ansparency
Hubbard Sc1ent1f1c Co.

.~ '

ME’I'EQROLOGY SET 27 tranSparehaes. B ; o o
L Ward's Natlﬁal Sc1ence Establlshment
! THe.

AIR MASSES AND FRON'I‘S--\'IHE WNRM FRONI‘ ‘»a
. 16mm, - 11 min. sd vcolor; U S g
A1r Force 1962

. . .-_.,_c *“/__‘_ %
: " .‘t,' . 1 color transpuav
: SR ard Sc1ent1ﬁc Co HEEEI
( - AL '!"/'. , -.-‘.Y:;?"-;';_ .’
Teacher References R -;__‘a,

Geer, Ira Wi I975 WeatherfStudy—-A Gm,de forwonductmg a Schpol ﬁeather Study

Utv@zzmg Teleznsed Weather: Maps. Brockport NY Natlonal School Weather _ ',
. Pro;eqt State Unlversu:y of New. York o -
T Nat1ona,1 Weather' Servrce. Dai by 'Weatben Maps. Weekly Serles. Wa_shmgton, -D_C-':[ ‘U. ;
s Government Prmtmg Offlce._ . (by subscr1pt1on) el
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o 'NDDERN EAR'I'H SCIENCE

o THE WORLD WE LIVE IN

N TheNatureof
ef;. ., Violent Storms

T ,,,}\ - Thunderstorms -
. IR ; i .~ . Tornadoes \\ |
. B %, Hurncanes | '.
A o . y E ' ’ T
Progr Overwew AP

Three. types of v101ent storms affect our lives.- Each of the three program segments
is devoted to one of these severe local storms. The first segment chronicles the

- life cycle of a typical thunderstorm and 111ustrates the development of hailtand’
.~ lightning. The second segment looks at man's scant knowlédge about the small but

violent storm, the tornado and the final segment foll Huiricane Doma's 1960
path of destruct;on up the Atlarftic Ooast . T ST

4 : o - g -

| T
]

.

Textbook References

o A SEARCH\ FOR UNDERSTANDING o .o FOCUS. ON: EARTH" SCIENCE - .
| Ch. 15-4:" Air Masses and 'I‘h,mlder- o €h, 10-3: Weather, pp. 188 193 -
- storms, pp. 493-499 = . ~+ Ch. 10-4: Clouds, pp. 194- 195 o
Ch. -15-6: Hurricanes and Tornadoes, _ N
_ PP. 507 513 . . ... e HOLT: EARI‘HSCIENCE~ ' S
S . Ch. 10 Weather, PP. 276-312 ¢

No. references L
OUR,ENVIROMAENT_IN SPACE  \ ..
- Ch .14 - Energy Releases 1n the

hpS
e

Ch. 39: - Stomms and Weather Fore- , - -
" casts, pp 581-602 : S ' . o ._;;:; v
PA'IHWAYS IN: SCIENCE . ' B

. EARTH SCIENCE: A LABORATORY APPROA(H 7 V(h. 5: The Freaks of Weather,

-.No references - o A *PP. 271 277

. EARI’H SCIENCE: 1IIS
- 'No.references . -~

4

.

Ch. ,22: Weather, PP. 457 w8 e INVESTIGATING ‘THE .EARTH o et
T : Ch..7: Wind,. Weather, am# Climate,." °
e PATTERNS IN OUR ENVIROIWEN’I‘ oo - pp. 141.-166 co s

tmosphere, pp 238- 298
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- Battan, Louis J. The Nature of leent St Garden Clty, NY Doubleday and Co{ »
: 1961 .
S The mmdersform New York New Amerlcan L1brary, 1964 L / {
,-‘Be11 'I'h\ﬂmaH ,Thzmderstoms New York V;kmg Press, Inc., 1960 ' B oL
‘Bendick, Jednne. L'Lghtmng Chlcago Rand McNally and Co., 1951.- . S
;:'Br‘anley, Frlanklyn M., and Leonard Kessler. Owlie Skywarn Tomado War’mng Washlng- "
’ ton,/DC . S. Government Prmtlng Office, n. d..

. e \ ODJZ‘LQ Skywarn. Hurmccme Wdrm,ng ' Washlngton DC U S Government
Prlntlng Offl;:e n. d" o , o
Br1ndze Ruth." Hurrmeaves ' Mbnster Stdnws From the Séa. New York AIheneum,_1973 g
o Brown, B111ye and Waltgr R. Brown, sttomcal Catastrophzes Hurmcanes and Tor~ Co
_ nados. New York Addlson—Wesley Publlshlng €o., Inc‘., 1972 ; s :
. IrV1ng, Robert. Hurricanes and Twisters. New York ‘Alfred A. anqf Inc -y 1957
Keine, Martln L. Ezghtmng and Thunder.. New York Jullan Messner,: Tnc.’ 5 19;69

Schonland, Basil.. The FZzght of the. Thunderbolt COxfdrd: | Clarendon Press 1964

A
v

_Slbane 4Er1c Book of‘ Storms. New York Due],l Sloan and Pearce, Inc., 1966 _ A‘
A Stewart G~ . .1,' Storm. New York: Modern L1brary, Inc - 1947, S \" . Co

V1emelster Peter E., The L'Lghtn'bng Bopk Cambrldge MA M I, T Press, 1972 ‘

Weiss, Malcolm E. Storms - From the Insv,de Out. . New York. Jullafn Me‘ssner, Inc., o
= 1973‘ .( . Lo ‘ .

Wrems, Jobr:Es The_TornddbP Garden Clty, NY: Doubleday ‘and Co. ,-' , 1977
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" the short lived violent storns’,

r'.. . A

Concept .

. they- develop or how they behave. N -

opment ‘and 1life cycle of the thunderstorm. ‘It describes. the stages .~ . ..~

of the storm and characteristic feitures of each; Spe01a1 attention RGN
-is-paid to the phenomena of hail and lightning. - Students are shown -, - ¥ ‘"

how 11ghtn1ng develops and how. to protect- themselves 1f they are Voo Tl

- caught in the open dur1ng a thunderstorm e P T

‘o Stomm’ systems have life cycies that -
* -allow description,. Glasslflcatlon and

predlctmn fe

vRev1ew the followmg 1deas

~ Have students wr1te des'ﬂ_rlptlons of _the1r own personal 1mpress10ns of a thunder-_ '

st'orm and/or 11ghtnmg.

Have.students observe a. thunderstorm from a- safe place. ﬁhey mlght also want to. ©
" .take pictures ‘to record what happens durmg the storm and then J.ater -use. the p1ctu;res '

' to illustrate a class report

Have students research and report on\ local deaths and mjurles due to 11ghtn1ng.' _

Kis

S o Ob’echves -

,After watchmg this segment and completing

. student should be abl\o

Thtmderstorms are: perhaps the most commén and thus best known of

very few people understand how . .

is segment illustrates the devel-

1

appropriate )follow-up act1v1t1es the

descr1be the sequence of even s‘
in- an ordlnary thunderstorm

e list: and expla.ln seVeral safety

* . . precautions, that may be “taken o -

- ‘avoid bemg struck by 11ghtn1ng

o .,explaln the dlfference between ,a
' \ /severe thunderStorm-watch - ani a-
thunderstorm warnmg. ' :

v‘: o e . ’ JERIRRN 8
L . -
. 4 T TN . ~

X RN
l.eammgActMues \

convectlon, prec1p1tat1011 ha11 fcmnatlon

v

o : e

Have student photographers try to pho\tograph 11ghtn1ng from a safe place

-

..,‘
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‘ PN
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STORIVE THE RESTLESS A'I'MC)SPHERE 16mm PORTRAIT OF THE THUNDERSTORMS. ' WinkIe¥ \
S 7 22 min. - sd., color. Ency. Brltanmca . Inc , 197‘7 o b
] | Ed. Corp. (from the AGI /EBE Earth ‘
Sc1ence Program)

\ : s Y
A i . .
o , Lo .

s "|- g h ./” ':‘ . . f b'. . ‘
STUDYPRINTS--_'“' e T |
" WEATHER. 12 9" x 15" color prmts - Hub- N -
B '_ bard Sc1ent1f1c Co o . \ ) : - _ S
. ‘ . . .; | . | ” ) . . | \ . Lo /
N Teacher References IR

- Atlas), Dav1d ed. 1963, Setere. Local: Storms. *Metemiogmal anographs Vi 1 5 No.
' 27,‘ Bbston Amerlcan Meteorolog1ca1 Souety ' .

- Bell, Thelna A. " /1960. Thunderstom “New York: ' Viking Press, Inc. s

Byer\s .Horace R., and' Braham, R R.. Jr , 1949 %e Thunderstorm Washington, DC: *
. S. Government Prlntmg 6ff1ce e ) SN e

- Cha]mers J. A 19673 Atmospheric Electricity. “ond ed. "New York Pergamon Press..
. Flora, Snowden D. 1956, Hailstorms of the Uiited States. Normen: OK: Univ. of
Oklahoma Press. _ e e T LT o '. A
Marshall, J. Lawrence 19'-73‘, Lightning Protection. New York: John Wiley and Sons,
Natlonal 'Weather- Serv1ce 1973, Lightm:ng; Washington, DC: U, S. Government
o Prmtlng Offlce (pm'v;hlet) ' : :

- L1973, nghq‘:m Safety. Washlngton, DC: 0\ S. GoVernment Prlntlng
15H1ce. (pamphlet) X .

- Uman, Martin H, 1969, Lightning. . New York* ‘McGraw-Hill- Book Co.
* ' Viemeister, Peter E. .'.1972. The Lv,ghtmng Book. Canbridge, MA: MoI. T Press
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Segment Synops:s

Though tomadoes are .small in'$ize, they are 1ncred1b1y destructlve o |

- Tornades destroy millions:of dollars of property d kill several hundred
people every year. This segment explores what is Kgown and not known -
about. tornadoes and why these storms aré so hard to sXudy. Rare aerial
film-footage€ illustrates’wateér, spouts ‘and- tornado trafks.. The segment
presents ‘several possible safety measures which studerks can ‘take to ’,

.;protect themselves 1f they are caught in the path of a ornado

»

Concept SRR Ob

. Storm systems have life cycles that . After watchmg th1s s ( completmg
. allow descr;ptlon, class1f1cat10n and - appropriate follow-up act1V1t1es, the _
: predlctlon o . student should be. able to .t
' . Voo \ . descr1be the. 11fe Cycle of-a
N L . " _ . tornado. v e
) o i T e listand exp1a1n several safet};
e o : ‘ precautions which should be taken
e S ' . in the event of a tornado o
- m . 3

.o , explam the d1fferén<;e between a:
tornado watGh ‘and” a tornado L

-wiTping. IR
’ . re ot see . AR o _»‘.\
. R SRR | v o R A o

Learmng Activity - R

.+ "Have students research and report on tornadoes that® have oécurred m thelr area

of the state " P . , o Lo RERERIR
f + I \
. B . ) . L) 0 1
) \ : . -._-‘ ’
A . : ' . o - - >~
..‘ . ) . ’
: - o : . « .
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. SRS - Medla Resources LV S .
HI.MS T _ o STUDY PRINTS, L B
. *“NEOSHO, APRIL 2.4 *16mm, : 4 -min. -sdv. . WEATHER. . 129" 'x 15" color prmts Hub- - i
" color. -National Oceanic and At- ' ~‘bard Sc1ent1f1c Co. . . I

_ / mospherlc Adnumstratlon c
- STORMS: THERESTLESS ATMOSEE RE 16m, POSTERS S T
© 22 min.- sd: color Ericy.; Britan- . - Fujita, T. T. "1974, TORNADO MAP-U, S. = = ~°
‘nica Ed Oorg " (from the’ AGI/EBE » : “TORNADOES 1930 74, Unlvu of. Chlcago

Earth Sc1ence Program) .

A

. o ONLIE SKYWARN ON FLASH FLOGDS. Natlonal
. TORNAII) 16mm.  15.min. sd color T Oceamc and Atmospherlc Admnlstratlon

‘National Oceanic ‘and Atmospherlc S
N Administration. " [ " . OWLIE*S TIPS ON LIGHTNING SAFETY. /-
o /‘ e “National Oceanic a.nd Atmosphérlc Ad-
" TORNADO: 4: 40 ‘P.M. XENIA OHIO 16mm.. mlmstratlon - ,
55 min. sd. color.: NBC-TV Films, - S L .
‘- Inc. (Peabody award erner) A . ) . "‘. I
L S / . SIMULATION GAME_ . L
T A - . . SAFE-CHECK BOARD GAME. Lecal/State C1v11
Sl ST - Preparedness Agency '
. o S L S
| S Teacher References N SN N
. Flora, Snowden D. 1973 Tornadoes of‘ ‘the. Umted States ‘Norman, OK:™ Univ.of
Oklahoma Press.. . v

>

National. Weather Service. 1970. Spotters Cuide’ for Idenmfyzng and Reportzné Severe <
’ -Local Storms., Washington, DC: U. S. Government Printing Office.’ -{pamphlet) -

.. 1971. Tornado Safety Rules. Washi,ngton 0 U. S, Gov'efnment .
. P?mtlng 0ff1ce (poster) . , v, '

R . Tornado Preparedness PZaanLng Washmgton DC U S. Governmerrt .
ﬁmtmg Office, N :

"1976. Severe Local Storm Warmng Semee and Torriado - Statzstws, 1953-

1376 Wasthgton, DC: U. S. Govemment Prmtmg 0ff1ce (pamphlet) R
R 1976. .'Tornado, Washmgton DC U S: Government Prmtmg Offlce
amp et) » Do

L Stong, C. L. 1971, The amateur sc1entlst--experunents W1th wmds A pe‘ndulum
' ' a.nemometer -and miniature tornado Sezentsz Amemean 225(Uct ):- 108-112. .

Tepper, Morris. 1958 " Tornadoes. Scientifie Ameridan 198(May) 31- 37

We1ge1 Edwin P. 1975. ' In a life-and-death arena, SOme néw 1deas about’ tornadoes
- NOAA Joumal 5(3) 1 100 >, . , o e L
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and tqrren ial rains.

* Hurricane-

Concept

Storm systems have 1life- cycles that-
“allow. descr1,pt10n, c1a551f1g:at10n, and
predlctlon,,_. T e

N . W B
. PR . - oo
IR - s . . Lt

P l.ea‘rmng ActMues

Segment Synops:s

> ' Hurr:l;z:anes ﬁe 1nfrequent byt regular visitors to the’XAtlantlc Coast.

— they {come, they*brlng widespread ‘ded

‘This sej

ept up the. Atlantic Coast in Septe

" “though there s ng’ such thing as a typ1ca1 hurr:,cane\, Donna- demonstrates
many of the £ atures wh1ch make the hurrlcane the most fé:%red of all

and dest;'uctlo
ent documents th history

ber 1960.

of
Al-.

~ v

Koo o
. . . s
[ . . f B ~. .
o T o
o : ’ A M \ - .«
S R
.-

L4

' ', Objechves - . .

 After watchl‘,ng this segment and completmg
-appropriate follow-up act1V1t1es the. " -
..student should b’e able to IR Y
IR g
descmb‘e the 11fe cycle of a ty-
p1cal. hurr1cane L

kS .

. -.‘-";‘.'.llst and explam, several safet}’

. precautions .which~ ~should be taken

o l, .in. the _event of a hurricane

R . 3. .

e expla;tn the-dlfference between a.
hurrlca.ne watch .and a hurricane :
s warmng

- .
‘o . . e

Have students prepare a list*of major hurrlcanes that have occurred over the last

_ 'th1rty years, and ‘map their routes of travel.

B 2

Y

Have members of ‘the class 'keep a hurrlcane, track1ng chart at. the begmnmg of the.
«.- school year. . Now, while the cl ass'. 1s study1ng~ storns, have the students report on . "

their f1nd.1ngs. o

Have students res arch and report to the class about historlcally Jmportant

- »hurrlcanes ..

L .
— - . .
.~ ‘ . M
Ve » . . .
e TR v i L
Do My
o . I IQ
. _ .
" } 3 ..l e
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o Media'Resour'ces , R
| . STUDY PRINTS - |

.

FILMS o | '
FLOOD. 16mm. 15 min.- sd. color. - WEATHER. 12 9" x 15" color prmts +
National Ocea.nlc and Atmospherlc : Hubbard Sclentlflc Co -
Admmlstratlon L - . L
HURRICANE. 16mm. 27, min. sd, color : ' R .griff e
> *.:. TRANSPARENCIES Co
T Actna Llfe and Casualty, 1969 - METEOROLOGY SET. 27 transparencies.’
HURRICANE DECISION 16mm: 14 min. sd. Ward's Natural Sc1ence Establlshment
. * < Inc.

color. National Oceanic and ™ o o , -
Atmospheric Administration, 1976. ‘ . TR
HURRICANE HUNTERS. 16mm, 28 1/2 min.  SIMULATION. GAME
' sd. color. . Dept'.‘ of the Navy, . - HURRICANE ZETA: Local/State C1v11 Pre-

1970. - . : - _/ o paredness Agency . .o
STORMS : TH.E RESTLESS ATMJSPHERE 16mm.” S . o . R
. 22 min. - sd. color Ency. Britan- . ' - . " : . S o
- nica Ed. Corp. ' (from the AGI/EBE ‘. -~ = =~ . 0
. Earth Sc1ence Program) ARCE T [ ' o
Teacher References B R

_Dbt_.lglas Marjory’S. 1976. Hurricane. rev. abr. ed St.. Slmons Isla.nql,AGA ‘Mock-
A 1ngb1rd Books., ’ : -

- Dunn, Gordon and Ba.nner I. Miller, 1964, AtZantw Hurmcanes,_ 2nd ed Baton .
Rouge LA Lou51a.na State Un1v -Press. - r .
é

Mal.lms Joanne Starr. 1957, The.ongm‘ of hurric'anes . "Scienttf‘w A}nemcan 197
(Aug)-3339 e .

"Natlonal Weather Service. ''1966. Some Devastatzng North AtZantw "Hurricanes of‘ the
20th Century. Washmgton, DC: U. S Government Printing Office. (pamphlet)

. 1971. Burricane Inf‘or'matwn and Atlantic Tracking Chart Washmgton, -
~DC: . U. S. Government Printing-Office.  (chart) - ' -

1972 Get.tmg Through _Silver Spr:mgs MD Natlonal Weather Serv1ce

l amph let).. - A .
T 1972* Flash FZood ' Preacherous Torrent Washington, DC: u. s. . ',
' Gove Timent -Printing Offlce (poster) . L # ;

1973 FZash FZoods Washmgton DC: UL S Government Prmtmg Office,
' I hlet) ‘ )

_ . 1973 FZoods FZash Floods, and Warmngs Washlngton DC. u. S.- '
. G5ve ent Prmtmg Offlce SELE : -

1975.J The Homeport Story.. Washington, DCi u. S. Government Printihg

1ce. o .o
( 2 . % +When a Hurmcane .’Z‘hreatehs Washmgton, DC U s. Government :
P'f' ing ff1ce (pamphlet) . ‘
Roberts, Walter Orr. 1972. We're domg somethlng about the weather - IVatwnaZ
- Geographic. 141(Apr11) 518-555. . N S

Tanneh111 Ivan R. 1954, Hurmccmes Thew Nature and sttory Pmnceton NJ
Prmceton Univ. Press '

We1ge1 Edwm 1972. The flood that strlkes 1n a flash IVOAA Journal 2 (July) 8 17
' ' L1020 S
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e Forecastmg Tomorrrow S
o Weather |

A55|gnment Weather
.‘ SultIand Forecasts Tomorrow’s Weather

\
3

]

e Program Ovemew -

- This program traces the précess-used by the National Wea er Service to forecast
the weather, = In ASSIGNMENT WEATHER, two.students take a tour.of a reglonal fore-
cast office to see how observations are made and forecasts” issued. - The second

segment takes viewers behind the scenes of the National Forecast:Center to see .
--.computers and meteorologlsts combine talents to forecast tomorrow s weather.', .- A
. . ) . *. ) ) J . . o . ) ' . ‘a:‘ : ' L \\ .
Textbook References LN
. A SEARCH FOR UNDERSTANDING e EARTH SCIENCE: 11S" S
-Ch. 15-7: The National Weather o No I‘eferences & G
Serv1ce, pp. 513- 517 e ' o »
' ' e FOCUS ON EARTH . SCIENCE DU
o MODERN EAR'I‘H SCIENCE - - ... _Ch. 10-3: Weather, pp.188-193 v
- «h. 22: Weather, PP. 457 478 A _ : .
‘e HOLT " EARTH SCIENCE™ .. e
. !PATI'ERNS IN OUR ENVIRONMENT : - Ch 10: . Weathe pp 276 312 .
.- Ch. 4-17: Weather Maps; pp. 102- ' ) o
o105, . . INVESTIGATING'IHE TH , _
Ch. 4-18: Comparmg Weather Maps , - Ch, 7¢° - Wind, Weather,. and Cll'mate,
o and Sate111te Weather Photos, S PP 141- 166 IS o,
: -p. 106 T ' oo
. Ch..7-2:" Your Weathér, pp. 177- . ¢ OWR ENVIRONMENT IN SBACE - -
183 - _ J. v - © Extending Unit 3:. ‘Weather Maps, Ty
AR ' . pp. 322-323 © - ¢ -
. THE RLD WE LIVE IN - "~ Ch. 14: “Energy Releases in the. .
. * Storms ‘and Weather Fore- L Atmosphere, pp 283- 297
e -cast, op. 581602 - R
. PA’IHWAYS IN SCIENCE .
e - EARTH SCIENCE A LABORA’DO}U APPROA(H 7 Unit' 5: Predlctmg the Comlng
- No references o .:% A _;Weat.her, pp. 2464288

P



Student Readings

Atklnson, Bruce W The Weather Busmess Observatwn, Analyezs, Forecastmg ‘and
Modification, -Garden City, NY: Doubleday and Co.’, Inc., 1969. ;

' 4
Battan; - LOU.'LS J. Radar Observes the Weathero Garden Clty, NY Doubleday and Co., InC
1962 ’

Y Flsher, R. M How Abput the Weather" 2nd ed . New York Harper and Row, 1958

Harrls M11es F., and American’ Meteorologlcal Soc1ety Opportumtzes in Meteorologyo .
rev. ed. SkokLe, 1L Vocatlonal Guidance, 1972

Habert Lester F., and Paul E.Lehr. Weather SateZZzte Waltham, MA: ~Blaisdell
' PubllshlngOo ~1967. ‘\

Lalrd Charles, and Ruth Lalrd Meathercasttng A Handbook of' Amateur Meteorology
N i\:ewood Cllffs, NJ: Prentlce Hall; Inc., 1955, - .

‘ Natlon Weather Service. Prectpztatwn Probabzlzty Forécasts. Washmgton, DC:
' Government Prmtmg Office,"1969. (pamphlet) -

Sloane Eric. How You' Can Forecast the Weather., New York: ' Premier Press, 1962 ,
Spllhaus, A F Weathercraft New York: Vlkmg Pre s, ‘Inc., 1951 R <.

. Wachter, .Heinz_ Meteorology: Fdr ecasttng the Weather New York Franklm Watts,
o Inc., 1973, B :

Wickham, P. G. The Practice’ of Wea\ther Forecastwgo' London ‘Her MaJesty S,
Statlonery Office, 1970

' Yates R. F.. Weather: for a Hobby A Guide to the Constructwn and Use of
Weather Instrwnents f‘on Amateur?s revV, ed. New York: Dodd Mead and Co ,

- 1956, - |
: \'. g - | .‘ ,
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®_z Assignment |
] : Py h S,
=2 . Weather - * |
d prrrorrrre] e S o
. A
] : . e T o
Segment SYnopSIs o EEREI 1
‘When Marylynn and Patrick were told to make a report on. weather fore-
casting they didn't think it would.lead to a tour of the Raleigh-Durham ..
- Forecast Office. Chief Meteorologist, Rue Rush shows: Patrick and Marylynn. o
how' information is gathei'ed sent to other statlons and converted 1nto S
" local forecasts., 2 L SR
R - . ' s . N ; - N , » . . - . ». .’ |
' Concepts S S N Ob ectlves |
e .Storm systems have life' cycles that - After watch_mg th15 segment and completmg
. allow desch,ptlon, c1a551f1catlon, a.ndj appropriate follow-up activities, . the o ~ .
pred.'LctJ.on. AT . ©  student should be able to S
. Because .the atmosphere follows the law . 'llst and’ explaln the pr1nc1p1es - *"’
.of nature, its behavior can be pre- T . on which - the morecommon. Co
d1cted e v o %—- " .meteorological 1nst;ruments T
. : NI functlon O
. Instruments ‘are’ used to measure the : ' L C
propertles of the atmosphere. o e exp1a1n and’ demonstrate how _
' e - -7,  weather condltlons _are presented
Informatlon derlved from 1nstruments * ® T ona weather map ;
is used to draw’ maps and formulate _ R o ' j :
forecasts. _ g A . e cogs_truct a bas_;;: weather_'forecast. "
. o . o . '/ . ] . ! ) . q
' R O B SEEE
o | <‘ Learmng Actmtfes A S
s Have students prepare a list of things . they - thlnk a meteorologlst does and com-' '
pare 1t to the act1v1t1es they see 1n the f11m. L /
D /_ . . . ) .
- - Have students. qollect and compare the 1nformatlon mcluded in ba51c forecasts Con
‘and extended outlooks. . _ S _J_ e
Have students maké t,helr own weat‘.fher measurements convert them to ‘station - RIS
.* symbols, and post them, as the Weathet Service does, on a/contlnulng\ basis. S
) > o7 k /
( : . “ 105 £ . :
r / " 4 . b Py




Con ,—‘/ ; , ..I «." . "'“ \‘-,\ ,‘, .. N-\‘
S '_ - Medla Resources T S
AMS® . 2 U'mMioop
" RADAR EYES' THE WEATI{ER PART 4 - FUNDA- - * METROROLOGY STATION: 1 color film loop.
- MENTALS OF RADAR. METEOROLOGY 16mm. .. .-Ency. Britannidh.Ed. Corp. (produced
* 25 min. sd\Dept o.f the A1r Force o by the Natﬂs(lal Film Board of Canada)
BT ~bept _

RADAR EYES THE WEATHER, PART B - ANALYSIS POSTER .
OF SEVERE WEATHER. -16mm. ‘21 min. EXPLANATION OF THE DAILY' WEATHER MAP. U s

AR sd ‘Dept,. of the ‘AlrlForee. T Government Prmtmg Offlceo.
YU AND THE WEATHER. 16mm. 25 min. - sd. S e
: color Texaco, Inc..,.1956. . - ° : o

e e

N e @acher References
Earth Science Curriculum Pro;;ect 1968, Weather Maps& How They A.re Made and Used
-+ New York: Houghton Mlﬂm Co. -

" Haynes ,’ Benarthur 'C. 1947, Teehmques of Observmg the Weat?zer New York:,_J_o}in_

) Wlley\and Sorfs, Inces : (-
Lester Regmald M. 4955 Observer rs Boak of‘ Weather.z1 New York Warne Frederu:k‘l
-and Co. , Inc o S _ A

\M.lddleton W.E. K and Sphll’haus Athelson F 1953 MeteorologtcaZJnstruments
3rd rev. ed. Toronto Un1v of Toronto Press '

: , ™ : . '
Nat10na1 ‘Oceani a.ngl Atmospheru: Admlnlstratlon 1975 Mamne Weather Semces. S
Washmgt 5 DC: U, S .Government Prmtmg Office. (Ramphlet) «
o 1977 NOAA Weathér Radw Sllver Sprlngs MD:. Natlonal Weather )

;'{‘« ~. Service. (pamphlet)

Roberts F. Charles i 1965 Notes ‘to Forecasters o. 1 On the Use of Probabthty L
Stcbtements in Forecqstsn Technical Note 8-FCST-1. Washlngton DC Natlonal '

- Oceanicand Atmospherlc Admlm.stratluon (pamphlet) B
Sphllhaus Athelson 1951 Weathercra:f‘t New York Vlk\u;.g Press, Inc
- Witt,. James F. 1976 Meteoro ogy—-base for a successful t\;,‘ylty pro‘gram
o The Smence Teacher Nov a2- 44, ) | K ’
B . 1 . o . /‘ ) Q— 'ﬂ’
< L R ,:C‘:{ ) .l . ’ %
’ e | ‘ o ’ 5 . B
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| o Surtland Forecasts
Tomorrow's *

'Weather

A Segment Synopsn . .
ThlS segment takes studentg on a tour o the Nat10na1 Weather Se;'V1ce o
“in,Suitland, Maryland.. Here fonecast®s are mdde for the coming 12, 24,
.- and 48 hours long-range ‘outlook are also developed.. Meteorologlsts are ’
. seen gatherlng da®a from around the world, studying and discussing the
"+ possibilities, making their forecasts, and then dlstrlbutmg 1nformat10n
to the rest of the country " B . o

Concepts SRR = Ob]echves
. Because the aUnosphere follows the laws - After watchmg this segment and completmg
of nature, its behavmr ca.n be predicted. appropriate follow-up. act1v1t1es the - ~

 student should be able to. . ’
. Information derlved £rom instruments ’
is-used to draw maps and, make forecasts. C e construct a basic weather fore-

BN

e explain and deménstrate ‘how :
. : weather conditions are presented -
. ona weather map. -

. IR I.eammgAchvrty .
Have students construct their own forecasts based on weathér maps and local 5
‘instnmertt data.” Such forecasts might be mcluded 1n da11y school announcements

o IMedia Resources - , '

~ AIR WEATHER. SERVICE OF THE USAF. 16mm. .- BOMEX. 16mm. 15 min. sd. color
: 14 min, sd. color. Dept. of the . National Oceanic and Atmospheric
“Air Force, 1966. - o - Administration. )
: : o . .
N . . . ( . . . . f




-

" GATE: THE ATLANTIC TROPICAL EXPERIMENT. .  NEATHER SATELLITES. .1éim. 15 min, S
© 16mm. 28 min. sd. colom - National . * . color, ~,.Ency.' Britannica. Ed. Corp.
" 4. = [Oceanic and Atmospherlc Adnunlstratlon ' : o : '
GATE TO WORLD WEATHER. 16mm. 28 min. s FILMSTRIPS

.- - .k T
, ' CLOUDS AND RAIN AND THINGS - PARTS I AND
: "_ o -II. 2 color .fllmstrlps, 2 cassette

: M. T tapes Guidance Associates, 1972.
THE IlggggiTmhﬁcéigq-HﬁgmBoog C‘(‘)‘m ~ sd. . (a t1t1e in The Wonder Ser1es)

color. National Oceanic and Atmos-
pherlc Admlnlstratlon

WEATHER BY THE NUMBERS, 16mm. 30 min. * . :
' sd. 'color Ind1ana Un1v 1966 - e L o .

WEATHER FORECASTING 16mm. . 22 min.'sd. -
color. - Ency, Britamnica Ed. Corp.
i (from the AGI/EBE Earth Sc1ence Pro-
gram)

| Teacher Refel;ences e ‘
"‘Dennett Joann Temple 1972 Super model. . NoAA JournaZ Jan: - 32- 34 i

. Haltlner, George J ‘1971, Numemcal Weather Predwtwn New.York: John W11ey and
" "Soms, Inc.

MlZI‘ahl -Abe, -and Sullivan, Mlchael 1973. Mathemat1ca1 models ‘and" appllcatlons
suggestlons ‘for the h1gh schooI classroom The Mathematws Teacher 66(May)

3945402, _ ' o
' Monln, A,-S.- 1972 Weather Foreeastmg as a Problem 1n_P_hys7,e3. Cambrldge, MA:, -
" M.I.T. Press. . i .

National Dtea.nlc and Atmospheric Admmlstratlon '1952. Weather Forebasting,
Wash1ngt0n DC: U. S. Govel?lment Printing' Office. ‘ '

" ‘National Weather Service. Daily Weather: Maps Weekly Series. Washi'ngt n, DC: ‘U.'
. S. Govérnment Printing Qffice.. (by subscrlptlon) ‘ Co :

" NSTA' Staff. 1971 Weather .statlons--thelr programs and management ‘.\T

Setence .
Teacher Dec - 25-27 :

U. S. Navy 1955, Practical Methods of Weather Analysw and Prognoses Washington,
DC: U S Govemment Pr1nt1ng Offlce ' R
S :
4 - \ v
' N
: f o
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| : L o .
" . . . . s . . . . - q ’ -
T Cllmate and Our e
| Chmate and Our meg WorId
) Program Ovemew T P .
Program 13 examlnes the way in Wthh climate- affects man Ut11121ng studént' R
prior e)c%erlence with the life sciences, Dr. Hollis Rogers explains how climate T
- Thelps-détermine the make-up of the plant commmity of. North Carolma, from the - S
subtropical coast to the- Canadla.n mountaln climates. . L . o o
e : Textbook References \{ , [-.
,.' A SEAR(H FOR UI\IDERSTANDING ' L ' EARTH SCIENCE I1S
Ch. 16-1: The Study of C11mates, . No references ' .
' pp. 520-523 S : ' o
'Ch. 16-4: Temperature and Mo1sture FOCUS ON EARTH SCIENCE "
-~ Patterns, pp. 534-538% = . - - Ch, 10-5:. Local C11mates, pp 196-v
Ch. 16-5: The Patterns are Changed L 203 o
~ PP. 538 543 . , : S
o _‘ D e HOLT' EAKIH SCIENCE
° M)DERN EARI‘H SCIENCE ’ - R ‘No references L,
: Ch.. 23: Elements of C11mate p‘p S C : :
. 479- 499 } _ , o INVESTIGATING THE EARTH = . .
: R : N 7: Wind, Weathe;;, and Cli-.
S PA'I'I'ERNS IN OUR ENVIROI‘MZNT L mate, pP. 141-166 - . T
' . Ch. 7-13: Mountains, Hills and S '
= Bodies. of Water Modlfy the . 4 OUR ENVIRONMENT IN SPACE .
Worldwide Patterns of C11mate R Extendlmg Unit 3: Man and C1ty
- pp 207-208 o, ~ .« Climate, pp.- 324- 325 ‘
o THE WORLDWE LIVE IN. o o PATHWAYS TN SCTENGE
- Ch. 41:.- Factors that Control S No references
' L Cllmate pp. 610- 617 e S b
o EARI‘HSCIENCE ALABORATORY APPROACH e o S
S7 o Ch. 9-13: Patterns of- Change in . ' = G 4
. . - Weather, pp. 216-217 . ' .. " . S
.0 -Ch.-4: A Mlcroamosphere at the - o . : T e
° *o Surface of the Earth pp 57-" o . R . . , (
: SRR AT -



oo e Student Readmgs T R
. Bova, Ben. The Weaﬁwr C'hanges Man. New York: Addlson-Wesley Publlshmg Co., Inc.,
.+ Flohn; Hermann, Clmate and Weather. New York McGraw-H111 Book Co., 1968
-~; May, Julla.n,, Clmagﬁ, Ch1cago Fo'llett Publlshlng Co., 1969, SER
Prince, J. H. #Weather and'the Animal World. .New Yoxk: ’Ihomas Nelson Inc., 1.975..-.._ N\

Rosenburg, Nomman' J." Microclimate: _The Bwlp"g.i‘éalﬂﬁ' ironment. New York: ' John - |
W11ey and Sons Inc., 1974 R ST R N

10




B the environment.

the ‘yearly weather cycle.

Concepts

" Energy and moisture are.the’ prmc1ple ' _
elements of cllmate - v

Segment SynopSIS

_This. program portrays Jclimate as an’actlve force wh1ch shapes . .

To show its effect, North Carolma is crOssed from

the coast to the mountains loy professor Dr, Hollis Rogers, who knows '

-the state, its plant$ and its climate thoroughly. - .

‘each cllmatlc region of ‘the state and, relates them to topography and -

-The- program highlights Hammocks Beach . =

. State Park, Merchant's Mill Pond in Gates County, Hanging Rock State

. Park, Blue R1dge Parkway, and Mt. Mitchell.
changes in altitude and topography
.ground cover, .and yearly average

- program introduces the concept of m1croc11mates.
to present the statistical aspects of cllmate

s

o The pattern of energy d1str1but10n is

o The pattern of energy d1str1but1
be altered by landforms.

ba51cally lat1tud.1nal

- may

o The parts. of the hydrolog1c cycle that
involve air motion occurring in an '/
orderly spatial arrangement over a perlod ..

: of years are called cllmates.

S 1

-He shows-plants in

‘At intermédiate. stops,
re noted and the water. supply, :
eather cycles are discussed. . The. .
No- effort is made :

Oblechves R
After watchmg thi¥ ‘program and - completmg

_ appropriate follow-up activities, tne
}student should, be able to -

explam how atmospherlc circu- -
latipn’ creates cllmate

_'explam how continental 1a.nd- _
'+ masses. and landforms modify cir-
' culatlon and create cllmate o

,'glve examples of various cllmates ;
and show particularly how North
Carolina climates relate.to the

~world p1cture

microclimate is,
functlons and

" explain whe
describe how i
' g1ve examples

'_;; .



- Leammg Achvmes o T
.. Ask students to <reate: the1r own def1n1tlon of Chmate a.nd sﬁggest ways that
climate affects their lives. : R : :

S Have students givg reports on typ1ca1 climates in varlous locatlons around the
world and then use axworld'map to relate them ‘to the gene:ral causes of c11mate K

Have students rev1ew the relatlon of 1nsolatlon curves to c11mate

Have students produce dlsplays wh1ch relate w:Lnd patterns a.nd seasonal shlfts to
a region's climate.  You' may wlsh to mclude the Southeast as a reglon and stud)7~ the -

© summer: "Bermuda ngh "

..~ Have students research a.nd report on how man S act1v1t1es have altered macro or -
_ m1croc11mates and then draw conc1u51ons about the future. e s

A .
E + FE S . . . I .
,: . - e o : o '

e
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o MeaResoges
TRANSPARENCY . . STUDY PRINT -

‘-'."CL'IMATE 1 color —transparency Hubbard ~WEATHER,. ©12.9" x. 15" color pr1nts Hub{ _
! Sc1ent1f1c Co,” » .. . o bard SC1ent1f1c Co. = " o

| Teacher References et e

N Bureau of Outdoor Recreatlon 1974 ‘ Mq,mature Envwonments .'E‘nvwonmental L

Equéation Handbook. \\rev ed. Washlngton, DC: U S Government Prmtlng _

. f1ce (pamphlet) . R o
‘Byrson, R. A d Hare, F. K, 1973 C‘Zi'mates of North Amem:ca. ‘New’ YOrk: Else-_'. ‘
v1er-North Holland Pub.. Co. S R e T Lo ;

¢ouchman, J. Kenneth, et al. 1972 MzthCszu'tesé ‘Bwamining Your E'nﬁibmﬁent'_ )

Lo Semes. .M.mneapolls, NN Wlnston Press. ‘ » - - X .

S <Frank11n, "I'homas B.: 1972 C'Z'Lmates in Miniature. Westpoz_"t, CT: * Greenwood Press,

-'Lowry W1111am P. 1969, Weather and L'l,f‘e An Inb.x!oduci;ion to Bibmetebroll'o'gy;

~+ New York:, Academ1c Press. e I .

Natlonal Oceanic and Atmospherlc Admlmstratmn 1976. 'Climate and Lealth. = #oAa .' B
Journal 6(4) : _ e . e

Neuberger, H., and Cahlr, J. 1969 Pmnazples of‘ C'Z'Lmatology. /l ManuaZ in Earth .
: Scwncec New York: ‘Holt, R1nehart and Winston. ° :

Opik, Ernest H 1958, C11mate and the cha.ngmg sun. /Scwnmfw Amemcan 198(June) ‘

&5—90 A
4 Plas’s G11bert N.. 1959. .Carbon dloxide_and c11mate. . Scientsz Arr‘zem_can 201'('Ju1y) :,' -
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R j" The Athmsphere. S
PRI L Yesterday and Today

B _' Recordmg Yesterday’s Weather

R A .+ Want to Buy aBottle? . -
S LT TheAlrWeBreathe

o Program OverweW\ N o
Th‘ls program con51ders the. atmosphere as a whole,’ REOORDING YESTERDAY'S WEA'IHER oo
looks at the atmosphere of the past thrdugh-a visit to the National Climgtic - L
.Center to learn how long ferm weather records are handled. Segment Two, WANT TO. -» " ~
- BUY A BOTTLE?, examines: today's atmosphere in an ad for: clean air: THE AIRWE. =& = ' s
BREATHE looks at the causes, effects and- 0551b1e cures of: a1r pallutlon T s

Textbook References

e A SEARCH POR UNDERS ANDING SR .Ch. 43 The Earth 1n Balance'
. .-Ch. 14-1: ature o the[Atmos’- -~ ., PpP. 637 646 . , -
. phere, pp. 454-46%/. . N .
(Ch,16-1; " The Study dF Climates;. . @Cﬁ A LA‘B,@f{ATORY APPRO]KCH
T pp. 520 523 '5 sl Weather Systems of -~ - .-
| 9.0 UuTo ey - the World, pp. 213-216 .
. ._,MODERN EARTH SCIENGE, ~ « .- "N h., 6-13¢ Patterns of Change in- .
' 'Ch.-23: Eléments of C11mate, R o Weather pp 216 217 .
. . pp. 479-499 LN

Ch 28+ Upsetting Nature's- ' : © ‘4 EAR’IHSCIENCE IS T
~Balance, pp. 504- s21: ~ Idea 5-8:  This 1§‘ No Chqkmg T
£ wmelcgw o Matter, ppv 195-200 3

PA’I'I'ERNS IN OUR’ ENVIROMVIENT
' . Ch)7-6: A Temperature . Inve Cie FOCUS,,ON EAR’IH SCIENCE » T
" siom, pp..189+190 o s "Ch.. 10-5:. Local’ Climates, pp..'_.
. Ch. 7-7: -The "Effdct Pe0p1e Have BT -~'196 203 ’
~ - on the Weather, pp. 191- 192¢ - B ' S
" Ch, 7-8: Cllmate Around +the World HOLT: EAKI'H SCIENGE o
- pp. 193-199. - o references P
* -Ch. 7-9: Temperature Patterns pp : ' RS
. 2002202 - S e OUR ENVIRONMENT N SPACE .
A Ch. 7-12:. World Rainfall Pat- * © % . Extending Uffit 3: :Man and i
S _.terns pp. 206-207 - A .' Clmate, pp. 324—325 ; 7'
’ - Ch. 7-14: Clunates Around the : ~ 2
,' World, pp.’208-212. 5 INVESTIGATINGTHE EAR’IH Ry
. . - [ Ch‘ﬂ 3
_THEWORLDWELIVEIN o RN :
* Ch 42:  Climates of the World
' . pp: 618-636 S r-_ o sP THWAYS. i[N SCIENGﬁ
.‘ L C iy Ch 9'\
B T 1 <
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Student Readmgs

-‘Batta.n, LouJ,s J The Unclean Sky-—A Meteorologzst Looks at Aw PoZZutwn Garden 5
‘ C1ty, NY:. Doubleday and Co., Inc., 1966. v . e

Flohn Hemann Clzmate and Weather, New York: McGraw—H111 Book Co.y’ 1968

v
’ "‘Hare, F K The Restless Atmosphere. New York Harper and Row, 1963. . .
$La.ndsb Helrm1t E. .Weather and Heal th--An Introductwn to meeteorology .
Ga den C1ty, NY:- Doubleday and Co., Inc., 1969. ‘ . . _
N Lew1s Howard B. Wzth Every Breath You:Take. New York - Crovn Publishers, Inc, ,
T 1965. : ST ‘
g ) . S o
K Sears Roger, ed. The World ’s Weather and Clmate. New York: Crown Publishers,
S Inc., 1974, : - . S L
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Recordmg Yesterday s
Weather \

. S segment Synopgs i _,o___'___ B L el
e The recordlng and keeping of weather wrecords is a 11tt1e "known but :
.vital function of the National Weather. Service. This

\ segment takes .
, -_students on a brief tour of the Natlonal Climatic Centejg’ln Asheville;
.

. N, C. to see how the Center collects, processes stores, and uses, world
o ._"wlde weather observatlons =

Concept T Ob]ectrve _
. Man's mind is his most Jmportant tooi After watchlng this segment and completmg
| for 1nterpret1ng natural events ' % - appropriate follow-up activities, the
. : o e student should be’ able to
ey e &
o, ‘ 'f ' - e expla_m how c11mat1c data is
S B LS “collected, stored, and.used
R T S A : for long-term weather research.
s . . . . s "\ - el . ( R . )
Lo

Leammg Actrvrhes :

" Ask students to suggest- some kinds of -data that mlght be kept at the Nat10na1
C11mat1c Center and ways that the)f mlght bé used. o
Have students usd data smmmrles from the National C11mat1c Center to prepare
prof11es of the c11mate in their town, state or region,
: R Medra Resource LT
' SCIENCE-NEW FRONTIERS: IS ’I‘HE WEA'IHER B A
.- CHANGING? 16mm. 16°1/4 min. sd.
color. BFA Educational Media.
e T
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L © .-, =z - Teacher References.. . . - = .
~ Canby, "-ThomasQ 1977 'I'he year the weather went wild,  .National .Geographic 152 -
- (6): 799-829: " I

‘Egan, Patrick J.’ 1977 Paleo clmatology Diving the future* from the past.'- The

Science Teacher’ 44(9) 16-»17 o, . '

Ennronmental Data Serv1ces. 1970 CZ'z,mates of- the States glzmate of North
" Carolina. Washmgton, DC: " Y. S.. Government Pr1nt1ng Off1ce

Ch . 1972 Cszates of the Woer Washlngton‘ DC U S, IGovernmeﬁt Pr1nt1ng
L ﬁfflce ' _ ‘
“ .. Layglum, D. M. 1971 Weather Record Book Prmceton Weathermse Inc.

o Natlonal Oceamc and Atmospherlc Admmstratlon E‘n‘vzrbmnental Infomatwn Swnma.mes
' Ashev111e NC National C11mat1c Centerfé : - -

. C-1 Weather. Records in Private: szgatwn R
'C-2 Local CszatoZogzcaZ Data ' i . B
- C£3  Wind Chill . .
-C-4 - A Change’ of. Climate - S
- C-5"_ Temperature Extremes in the Umted States - IR el
C-6 , Hourly Obseryatwns and Summary of Day Data
C-7 " Weather Obsérvations' from Ocean Weather Statwns
7 C-8 ‘Wmds Aloft Computation Sheet - LS Lo
C-9 - 'Upper Air Observation - R
C-10 - Radar Weather Observations ' o~
- C-11 Cooperative Observers Z'szatologwal 0bse Ations
. C-12" wind Direction Versus Wind Speed TabuZatwna .
C-13 Ceiling Vieibility and Tabulations =~ .. | R
C-14 Heating and Cooling Degree Day Data .. ' ' ¢
_ 'C-15 Index of Hourly Synoptic dand Autographic Omgznal Records
BT ‘C-16 ’Earth :Resources Technology SateZZzte, ERTS/Landsat Data

e Natlonal Weather Records Center. ' 1969. Key to Meteorologzcal Records Docwnentatwn
© No. 4.11 SeFective Guide to Cszatw Data Sources "Washlngton, DC ~U.Ss. -
Government Prlnt:mg Office.

_V1§her, S. S. 1966. Climatic AﬁZas of the Umted States an ed Cambrldge, MA; '
Harvard Univ. Press. '

Wa_llls Alva L., Jr., 1977 Comparatwe Clzmatw Data Through 1976‘ AsheV111e,.
. NC:" National Climatic Center.

Young, Gordon, 1970 Pollutlon_, threat to man's . only home . Natzonal G'e'ographw S
138(Dec) 738-781. . , Y



e | Want to Buy
B DL - a Bottle?

This very short: advertlganent for clean air suggests that 1f man
does not take ‘stepsto prevent air pollutlon, he may ha

ve to uyhls AR
clean air in bottles o AT

Ob]

After watching this s gment and: completmg
appropriate’ follow-up activities, the
L student should -be able to T

Mot e 1dent1fy hls 1nd1v1dua1sre- !
Cpewnl sponsibility for- correctlng and

S I Segment Synopsm/ .

Concept

The atmosphere is being contaminated. ..

'with chemical agents and other’ forelgn .
- substances introduced by man.

" preventlng air pollutlon. o 5
T v l.earmng Acllvnty e el
" This segment 1is. de51gned to stimulate dlscussmn You may wish to have ,
class view it with little preparation and then initiate a follow-up discussion ¥rom -
‘which. students can’ 1dent1fy a personal re[spon51b111ty for controlllng and preve 1ng
air pollutlon . o
~ . / | . .. )
e —
g \ :
t P
. \
) ” = 117 . o\
: 119 ‘ -‘
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R Ségment Synopss

' In THE AIR WE BREATHE alr pollutlon is seen. from a sc1ent1f1c pomt of.
.~ 7. view,- Students observe some-causes of the problem and ‘the ‘results of air
v pollutlon on plant and animal I1fe -and physical. structures.  Some possible
v “~solutions to the’ problem are given and the segment closes in an open-ended
C _' manner de51gned to stmulate d\lSCUSSan. ’ . :

B .
.

IR .
% W e

A Concept o e Oblechves

o\ The atmosphere is.contaminated with cheml- .After watching this segment and com-"

" < cal agents and other forelgn substances - . pleting appropriate follow-up activi-
'ntroduced by marn. _ o t1es the’ itudent should be able to

'. glve exanples of the major

- . sources of air poXjution
- and describe some pf the

. = prevention efforts already
under way - .

. . - E e '1dent1fy h1s 1nd1v1dua1 re-
o Lo o i ¢. sponsibility to corréct and
R " ' o S - 'prevent air pollutlon.

l.earmng Acches

" Have students wr1te a descnptlon of. the- atmosphere and how 1t affects them.. -
% Then hand back the papers from Program 6 and have students compare them., Ask '
students what they  think they have learned . . _ ‘

v BuJ.ld on the dlSCUSSlOIl from Segment 2 Instead of focusmg on emotlona'l
. 1ssues, this time encourage students to explore the problems presented by air
/pollutlon in a r‘atlonal sC1ent1f1c manner. . . D
Have students measure local air pollutlon, compare the- reSults to pub11shed

' ‘data (if avallable) and. then construct d1splays to. inform other students about the .
quallty of the air they breathe. =~ - . _




S a1r pollutlon in your area

3

B . . S |
AIR IS FOR BREATHING: . T6mm.  29° mi sd. . POLLUTION, "16mm, .3 min. - sd; colors.
' . .color, Shell Film Library, 19/71 .o Astrafl,lms Ince: v T

AIR OF DISASTER. ~16mm.. 50 min. /sd. coloT. ppopipms o
" National Medlcal Audlq\rlsual éenter PROBIS mlgF cgr;sagxlxgion EnﬁIyR Briiﬁ:g!nn-.'

_ AIR POLLUTION: TAKE A DEEP DE éYBREATH “1“”5‘1 Corp: oo
-16mm * 54 min. sd. color. Natlonal S B . ' ‘

“Medical )Audlonsual Center.| FILMSTRIPS

. BEWARE-THE WIND. 16mn. 22 mih:' ‘sd. color, POLLUTION. 6.color filmstrips. 2 cas-

‘National ‘Medigal Audiovisya Center ... sette tapes. Holt Reinhart: and
R : Wmston IR e ,
' THE POISONED ATR. 16mm 50-min. sd. color. - i .o N
Nat10na1 Medical Aud.lov13ual Center. I
. , [ : . ’ . oo
R Teacher References o N

Agr1cu1tura1 Research Search. 1972.- Testing for Air PoZZutwn u. § Dept. of
- ‘Agriculture. Sc1ence Study.Aid No. S Washlngton, IC: U S Government
Prmtmg Office. - (pamphlet) '

o

' Cole, Henry S.- -1973, A1r pollutlon and weather act1v1t1es and de_r_rpnstratlons

for science classes The Sczence Teacher’ 40(Dec ) 38 44

~ Cox; David C.. 1972. H to . Investegate “the Enmronment in the Cz.ty Au' and

" Water,'. Washington,/ DC: . National Sc1ence Teachers Assoc1at10n (pamphlet)

Couchman J Kenneth et al. 1972. PoZZutwn ' E'a:afm,mng Your E'nvwrnment Semes

M1nneapolls MN: /Winston Press.

B

E HlndaW1 Joseph I. 1970 " Air Pollution Injury to Vegetamon." Natlonal A1r Pol-'

lutlon Central: Admlnlstratlon, Pub. ~AP-T1. Washmg‘ton, DC U. S. Government

. Printing Office.’ = - . CoN _

Manufacturlng Chemlsts Assoc1at10n 1974, #ir PoZZutwn Causes and Cures. , .
- . Washington, DC: Manufacturlng Chemlsts Assoc1at10n E ST s N
Schultz,JRobert F. 1973 E‘nvwonmental E:opemments From E'dwon -'Detroit:', Thomas -

‘ Alva Edison Foundatlon PR SRR b- S . ' L

Scorer, . S. 1968 Air Pollution. . New York: Pergamon Press T S
© Stern;’ ur C., et_ al. 1973 Fundamentals of Air PoZZutwn New York' ' Academic .
- Press. T '

Weaver, Elbert C. 1971 E'nmronmental PoZZutwn Expeq’quces/Expemrﬁents/Acthtzes

' New York Holt, Reiphart and Wmston
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* to introduce students :to marine and.near marine enviroiments. -The processeés,

occupations,and major- concepts of- oceanography are- presented in Programs 15 -
~and 16 as students take part”in a:10 day ctuise on Duke University's research’
: ,vessel EAS'I‘WARD It is a realystic.picturé of life on board ship 1nc1udmg
" ‘the. hard work, lack of ‘comforts!, successes,,and fallures that a\:company any
'_-true effort m oceanographlc research S _( ‘

Programs 17 18, +and 19~ explam the b351c pr1nc1p1es underlylng phy51ca1
and life processes near the sea. -Students 'study waves, beach features, sa.nd

0ceanography and shore processes are combmed 1nﬁograms 15 thr'oogh 19 -

" motion,: windblown sand, and ‘shorelines. , They are gu1ded across the’ ecoSystéms
- on 'a barrier. 1s1and and begm to look -at the vproblems created by man s act1v1ty__

along the coasta ;_f'-

it exerts on nearly every 1nd.1v1dua1 > _ \
- » . . . B .‘ N T . "."‘.
o ' A U T
- L . <! . :
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' BOOKS, References - s

.Gross, Grant" M , “1677., Oceanography A V‘Lew of the E‘ar-th 2nd ed. Engléwood
C11ffs : Prentlce-Hall Inc.- - :

L Holmes Arthuf," 1965 P?nctples of Physwal Geology.,_ an.- ed. - NeW"York:“ Ronald

) Press Co. t .
‘Hunt, Charles B, 1974 Natural Regwns of the Umted States and Canada San . -«
. Francisco: W. H. Freemancand Co. o ' . :

Mauldm L., and Fra.nkenburg, .y €ds. 1978, North Carolina's Marine E‘ducatwn
! ManuaZ, - Chapel Hill, NC: - UNC Marine Science Programs. .

) Menard H. W, ed. 1977.-. Ocean Seiences. Readlngs from Scz‘entific Amemican. .
. .-San Francisco: "W.-H. Freeman and Co. ~

Natlonal Oceamc -and Atmosphenc Admlmstratlom NoAA's Oceanography Packeto
. * Rockvrlle, MD Phy51cal Sciences Service Branch ‘NOAA, ,

Shephard Franc1s P.; and Wanless Harold R. 1971 Our- Changv,ng Coastlzneso R
o New York: McGraw-Hlll Book Co. - , I

Strahler, Arthur N.. 1971 The Earth Sctence3° _ an ed New York: .Harper,,(and Row. . .

Thornbury, William D. 1969. Pmnmples oﬁ Geomorp?zology., fd ed. New York!' .
: John W11ey and Sons, Jnc., '

Weyl Peter Ks 1970., Oceanography An Introductwn to t) arine Envzronment
New York: John Wlley‘“a.nd Sbys, Inc. o a 3

..‘\' . A

PERIODICAJ.S ' o o .
o JOURNAL OF MARINE EDUCA'I’ION .quarter1y° _ SEA CHEST ‘Cape Hatteras SChOOl Buxton o
S ! . N C. quarterly . :
' NOAA JOURNAL quarterly. : R '

: . SEA FRONTIERS Intematlonal Oceano- ,
OCEANUS W'odds Hdle Oceanographlc - "7+ graphic Foundation. quarterly.
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- Scuence and the Sea: Part‘ Y
e ‘ | Scnenc%and the Sea Part |
R L . . ’

Lo Program Overwew -
ngrams 15 and 16 follow the research vessel, EASTWARD, through a normal cruise and
‘provide students with an opporttmlty to watch and 11sten to physical oteanographers;, -

. marine biologists,-and marine geologists’ at work. An attempt i$ made to ®ive phy- .

" sical, b1010g1ca1 and geological sciences equal empha51s in these two programs. ‘

.- 'EASTWARD is. funded by Duke University and%Natmnal Sc1ence Foundation and operates
~from the Duke University Marine Laborato Beaufort, North Carolina. The ship is *
a.typjcal oéednographic research vessel deslgned to work in the Atlantic_from New- .

. foundland to the Caribbean. . She can support a! sc1ent1f1c party of fifteen and an .
equal number of crewmen for twenty-one days at sea. *She cru1ses up to five thousand -
miles -at ten and one-half knots w1thout refuelmg g .

L Textbook References | o
o A SEARm FOR UNDERSTANDING L : 5 Ch 10- 3 Temperature and the

, ~Ch. 10- 1 . Ocean Water, pp. 293 296 . : Den51ty of Seawater, PP~ 225--
Ch. 10-8 " The Wealth-of -the Ocean, o 227 -
pp 331 336 : . _ ' ‘ '
~ s T -, Cha - 10-4: "Interactlons Between
. NDDERN EARI‘H SCIENGE S . - the Atmosphere and the Oceans,
- Ch. 15: The Oceans, pp. 316-334 - ... ... pp. 228-230 o
~ Ch. "'16 Seawater pp 335-351 .
. ‘ EAKIH SCIENCE: IIS :
o PA'I'I’ERNS IN OUR ENVIRONMENT ' . Idea 6-3:. Why is the Ocean Salty’?
~ Ch. 6- 3' Seawater, p. 152 o - ‘ pp. 211-216
. . Idea 6-7: 'IheremybeSonethlng
) -THE WORLDWE LIVE IN - '_' inIt forYou, pp. 231 236 '
" Ch. 18: "Exploration of the Sea, .
. .- DPps 260-271 " e FOC[IS ON EARTH SCIENCE = = o
i Ch. 19:  The Composltlon ‘and- Tem- Ch. 11-1: The Hydrologlc Cycle,
) - -perature of- OceanWaters, pp T PPy 204205 ! o
. SRy 77 ' - Ch. 11-2: Comp051t10n of the
- Lo : o - Ocean, p. 206
. EA‘RIH SCII-:NCE' A LABORATORY APPROA(H : © €h. 11-3: Life in the Ocean,
- €h. 10-1:. The Oceans and the Seas, . pp. 207-209 = -
mp. 221-227 - ©+  -CH. 12-1:  Major Circulation
Ch. 10-2: Salini ﬁnd the Den- iy ~Patterps, pp.223-224

: o S1ty of Seawater, PP, 222 224 e “ Che 12¢r2' Local Currents, Pp. .

s W o . 225% 227 - T

¥ . “ o f'. A , : ) T . " : YR v .é‘)»" .

123 - p
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K HOLT: EARTH SCIENCE o OUR ENVIRONMENT IN SPACE . - " ‘
. Ch. 11: The Oceans, pp. 313-340 Ch. 15:  Energy Exchanges With-

+ Ch. 12: Mot.iohs of the Sea, pp. 342- . 0 in the Oceans,_pp 299- 319
. 367 . ' S o _
- B o PATHWAYS IN SCIENCE
. INVESTIGATING THE EARTH , ' _ . . VI Ch. 1: The Earth's Waters, o
= Cha 4: Water in-the Sea, pp. 77- - © PpP. 292-298.

100 _ VI Ch: 2: The Nature of Ocean
. I S " Wateyr, pp. 299-303

VI Ch. 5: The Citizens of the

Ocean, pp. 316-322 *

Lo .
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| Student Readmgs TR e T
' Bames H. Oceanography and’ Mamne Bwlogy A Book of' Techmques New York: ' Mac-
mlllan Publlshlng Co., Inc., 1959. : Co
* Bartlett, Jonathan, ed. The Ocean E’nvwonment Bronx H W. Wllson 1971 _ o
Boyer, Robert. i"he Story of Oceanography New York Harvey House, Inc., 1975. o ‘ .
Carson, Rachel. The Sea Arownd Us.. New.York: Oxford Univ. Prefs, 1961. S

_Chapman, Charles F. Pv,Zotmg, Seamansth and SmaZZ Boat Handlmg New York Motor .
SN Boatmg Ing., 1966 .

, Cousteau, Jacques-Yves. Thé Under Sea Dzscovemes of Jacques-Yves Cousteau New YorkK: = - _"
. "~ 'Doubleday and- Co. ,. Inc, ’; 1975 (a serles of 20 t1t1es about life and- exploratlon L
. under the. sea) .

| Dav1s ‘Kenneth. S., and Luna Leopold Water Mprnstown, NJ:: SllVBI‘ Burdett Co.,, 1966 *’
. (a_title in the LIFE Sctence L1brary) . ,

: Engel ‘Leonard. . The Se Mornstown, NJ: Sllver Burdg,tt Co ) 1969 (a t1t1e _in
" the LIFE Nature L1brary Series) : o :

. Herfing, Peter.J., and Malcolm R. Clanke ed. Deep Oceans. New York: - Praeger Pub- -
U lishers, 1971, - T

Nat1onal Oceanic and Atmospher1c Admmstratlon Namgate Safely Washingfon,'DC:. S
: u. 8. Governinent Printing Office, 1973 " (pamphlet) T S

U S. Geolog1ca1 Survey Marine’ Geology: -iResearch Benaath the Sea. Washingto'n,_'
o DC: U. S. Government Prmtmg Offlce ' . oo _'_ . - .
. .U S Geolqglcal Surveyo Why Is the Ocean Salty" Washingt , DC: ~U. S. Govia.rmnent ‘

I Printing Off1ce o

" U. S.. Government . Questwns and Answers About the Oceans ashlngton DC U S.

-

o Govemment Printing Office, 1968

Verduln Jacob.  Field Guide to- Lakes ~ ESCP',?:-f_‘Panq)hlet Serles No 8 Boston: S 1 ., C
P Houghton Mifflin Co., 1971 (pamphlet) 4 o,

Voss G11_17)ert L. Oceanography: A GoZden Gmde '~New York Westem Pub11sh1ng Co I__nc.' ’




'~'SC|ence
‘and the Sea.

mm  Part '

Segment Synopsns |

T Programs 15 and 16 followsthe EASTWARD through a normal cruise. .
ogram ] 15 begins as the ship returns to port from one geologic cruise and
‘take on ‘a-new scientific party. Students meet the scientists and for the
days observe. them as they go. about ‘their duties and conduct 2
their inves tlons\., oo .. LY
) The area being studied by EASTWARD SClentIS\tS is an embayment stretchmg
- from Charleston, South Carolina-to_Saint Augustine, Florida. . The shoreline
~ has a number of small coastal islands ;—~the ‘ocean bottom is flat "sloping
'gently to:the east until it reaches the contnLental slope. ThlS water mass . .
. is primarily.confined between the coast and the Gulf Stream and is. relatively -
. unpolluted. ' Each study beingcarried out by the EASIWARD on this and other .
related cruises. helps establlsh a basellne of 1n.formatlon “from wh1ch future
changes can be evaluated : .

_ ‘In th1s program, the EAS’I'WARD salls to a point off the coast at :
. _--Charl,eston, South Carolind, -at Wthh -point ‘she begins tracing a'series of
. . six-transects. Each transect is a line of stations beginning in shallow - '
‘ ‘water and ending in water more than five hundred meters deep. At each stat:uon '
. physical data are collected fo study water masses and currents.
. The sum of the data collected at the transect statlons is deslgned to y1e1d
Toa thorough c0verage of the area bemg stud.1ed

- The program closes w1th an mdacatlon that the cruise’ w111 be contmued
1n the followmg program. i

[l

)‘il ‘ . ) : t
| Concepts v - Objectives
o Oceans are large bodies of- water ' After watchmg this: program and com-
- covering seventy percent of the L pletmg appropriate follow-up act1v1t1es,
- earth's surface. . ) the student should be able to -
° ’I'he oceans‘ of the world are the earth' — ° - explam some . of the methods _
‘most prominent geographlc features. : .- used by modern oceanographers to

: research the sea
o The i maJor features of ocean’ C1rcu1atlon :

~are determined by atmospheric circu- -
lation and by the :action of grav1ty on.
seawater of varymg den51ty

i

. explam what constltutes sea-b
: water.._ N —




-
~

':/_

. ‘S'eauater is a dilute solution. S e locate and name the maJor oceans (
T ' . SR . of the water ' .
¢ Ly demonstrate a.nd expla:m how w"md
: I e o S : : dr1ves Currents ' : C

e, demonstrate and expla:m ‘how. grav1ty
. acts on seawater of different .
den51t1es to cause curr

‘e Us€ models’ oy charts to trace: the
.. --.. routes of some of the major currents
N of the world and exp1a1n how they
: - modify cllmate K

Leammg Achvrhes

s Have spudents cor{duct the follow1ng 1nvest1gat10ns from Miles | F ‘Harris' s, et a1 -
- Earth S¢ience Curriculum. Project textbook, INVESTIGATING THE EAR"‘H (1973), publlshed by
the Houghton M1ff11n Company, Boston, Massachusettg ‘ - .

. ©4-6 Invest1gat1ng the Cor1011s Effect o ST
o 4-7 -Investigating Currents > PR S
10 6 Invest1gat1ng 'I‘urb1d1ty Currents o '-‘. o '.J..""- S :
o Have: studerits’ compare ourrents a.nd pomt out .probable courses 1f cor1011s force d.1d
: not affect the currents paths S o ‘ R -
. u. . . . e . A . . . . ,.4
Have students research and report on the various’ types of 1nstruments used in’
,ocea.nographlc research. "If a lake, pond or sound is nearby, have students construct
. _smple 1nstruments ‘and - gather data. ' : : . a .
L Set up a' seeking session usmg globes and black outllne maps. Have 'students locate-
) 'a.nd label major oceans (5 or 6 ma.xmum) R St '

Have students weigh salt and.water to make 1 kllogram of seawater. Have students
'prepare a graphlc model such as a bar graph showmg the composltlon of seawater.

%,

. MedlaResources

AIRBORNE OCEANOGRAPHY OCEANOGRAPHER OF h MILITAIU OCEANOGRAPHY BA'IHY'IHERBDGRAPH_

 THE NAVY. -16mm.’ 2.3 min. sd color. . OBSERVATIONS. “16mm. © 16 min. sd.
- Dept. of the. Nav)r R color._ Dept. of the Navy.
ASSAULT ON.THE UNKNUNN 'I‘!-IE OGEANO L MILITARY OCEANOGRAPHY OCCUPYINGAN* K
- GRAPHIC RESEARCH PLATFORM. lﬁIIIn. S OCEANOGRAPHIC STATION. . 16mm. 29 -~
28 1/2 min. sd. color. Dept of o mm sd.. color. Dept of the’ Navy _

SO meNay. o HE NATURE OF SEANATER. 16, - 29 min.
GULFS'I'REAM Lém. - 28 min. sd.' color, - . ~Sd color. Dept. of the NaVY o
' Dept oftheNavy o T A

: ;-‘._126 S _' o R

FRIC " o




“THE POISONED SEA. 16mm. 27 min. sd.
color. Moon11ght Produetlons. '

.sd. E

~

THE RESTLESS SEA 16mm. 53 min.
color. Bell Telephone Co¢

THE UNDERSEA WORLD OF JACQUES CDUSTEAU
FIIM SERIES, 16mm. sd. color. .
Doubleday Multlmedla, 1970, ° (a series
of films of: varylng length) ¢

WATER MASSESSOF THE OCEAN. 16mm. ~ 45 min.
sd. . color. Dept‘ of' the Navy. .

i ' . =

FIIM I.OOPS ,
OCEANOGRAPHY, .6 color f11m 100ps.
- Sc1ent1f1c Co. .

FII.MSTRIPS , '
CAUSE OR OCEAN CURRENTS... OCEAN
- OF THE WORLD. 2 color f11mstr1ps.

Stone Productlons .

1 color £ilm--

(HHVIICAL OCEAI\DGRAPHY
' Ency.

‘strip. disc recordmg._
Br1tann3,c.f'=1 Ed.. Corp. -

* PHYSICAL OCEANOGRAPHY.

| fRANSPARENCIES
OCEANOGRAP!

Hubb ard

- . MARINE WEATHER SERVICES CHART CAPE

AN INTRODUCTION TO OCEANOGRAPHY.
- golor filmstrip. = disc: record.mg
. Ency. Britannica Ed. Gorp Lt

1 color filmstrip,
disc recording. Encp.. Bntanmca _

Bd Oorp

“THE OCEAN IS MANY THINGS. 6 color film—»
strlps. . Churchill Films. -

. .
™
’

HY. 4 color transparenc1es.
Hubbard Sc1ent1f1c Co.” - .

OCEANOGRAPHY 18° clor transparenc1es.
‘Hubbard Sc1ent1f1c Co. M :

N

. SLIDES

: WHAT ‘ON EAR'IH‘? SLIDE SET 0/15 16

CHART

- HATTERAS, NORTH CAROLINA TO- o

E SAVANNAH GA., 1973, ‘Washington,
oE: U S Government Pr1nt1ng '
Offnsce. o oo

\\‘». . ’

Teacher Refe'r_e'ni:es-”

 Baird, Gerald. -
- April: 7-9.

Barber, R1chard T* ‘and; Newton, John ¢.
versity . Coopemtive Oceanogr
o <Laboratory q

‘ Emerson, Paul. 1970
- Sept.: 127-132.

Evans Thomas P. 1971
parency.

Gordon, Bernard L., 1972
© | tions. Garden C1ty, NY:"

Hon, Wlll 1971,
K11ne ‘John L.

1974

Thefgeccm d.1sk

Row boat: oceanography
1972,

oo Oceanography ‘in a " swimningpool.

11974,
y .Program.

'~ Build your own portab'le water '.tester.

The Setence Tec‘zcher '

'1973-74 Progress Report, Duke Uni-
Beaufort, NC: ' Duke Univ. Marine
Popular Scwnce

. . . )-’- .

an. 1nstrlm1ent for measur:mg water trans-

The Scwnce Teacher Apr1L 57-58.

Man and the Sed:-. CZassw Accounts of' Mamne E'acpZora- '
Doubleday Natural History Press. :

The Scwnce Teacher January 27- 30

Env1roﬁmenta.1 science .institute develops water sampler. .
Joumal of" GeoZogzcaZ E'ducatwn Sept :

Handbook of Common Methods in Lzmnology

. 208-210.

St Lou.1s ‘C. V

Sczenmfzc Amemcan 223(5) 104 115.

Lind, Owen T. ' 1974,
o ’ -.Mos.by Co. -
o IﬁhécIntyre,,_Ferren 1970 Why_' the sea 1s salt
oo
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Munk, Walter. 1955, "The' circ':ulat'ion"of the oceans. Sczenmﬁc Amemccm 193 (Sept ):
96~ 102 L N —

' Nat1onal 0cea.n1c and Atmospher1c Adm1mstrat1on 1976. Natl’pnal Ocean Suz'véy Publz— .
. cattons for Safe Namgamon Wash1ngton, DC: U S. Government Prmtmg Office. -

(pamphlet)

* Newton, J. G. Pllkey, 0. H. , a.nd Blanton J. 0. 1971 An Oceanographtc Atlas of -
‘the Carolma Conmnentaz Margin. Beaufort -NC: nge Univ. Marine Laboratory

Rakoff Frank G. 1972. Automatic. water sampler monltors pollut1on Popular Scwnce
' August 117, : - .
'U. S. Government. 1975, Tv,de and Current GZossary Washlngton, C: U. S. Gover‘nirient
: Printing ‘Office.’ ' ' S
U. S. Naval Oceanographic Office. '1963.° Bathythemogmphy Observations : Oceanogmphw
' Offwe Observers ManuaZ 3rd- ed Pub. No..606-c.’ Washington; ‘DC.. (pamphlet)

; ' : 1967. ‘Seience and the Sea, - Washlngton, DC: U S Government
L Pr1nt1ng Of:E1ce (pamphlet)

' U Se ‘Naval 0ceanograph1c Off1ce, u. s. Coast a.nd Geodet1c Survey, \ﬂ U. S.- Lake
Survey 1963.. Nautical Chart Symbols and Abbreviatiops. Chart No 1. Washmgton,
DC: U. s. ‘Naval: Ocea.nograph1c Off1ce (pamphlet) o .

. U..S. Navy Hydrographic Office. 1950. Seq and Swell Observatwns Hydrogr?zphw .
Offwe Observers Manual. H. 0. Pub. No. 606 -e.. Washl‘ngton, DC. (pamphlet)

: . 1966. Oceanography Americam Pract1cal Nav1gator, Part 6. H. O.

, WB No. 9 Part 6. Wash.mgton DC u. S Govemment Pr1n ing Off1ce
' (pamphlet) T t\ [ :

Vlllers ‘Alan. 1971 4 Captam Cook: the man who mapped the Pac1%1r ) National S
Geographtg 140(Sept ) 297- 349 » » . o

i




16
Scrence and the Sea. Part II

R Scuence and the Sea Part Il

L= Program Overvrew . D .

Program 16 continues the ocea.nographlc cruises begun in Program 15 on the Duke- - R

~-University research-vessel EASTWARD., Since mugh of Program 15 was devoted to-ship |
. operations. and ‘physical oceanography, Program 16 concentrates on marine blology and
- .. marine geology : .

Textbook References

- o As SEAR(H FOR ' UNDERSTANDING o : :' ‘ Idea 6~ 4‘ ‘Giant. Rivers .of .the -
.- & _ Ch. 10-2: The Edges of the = - - Oceans, pn. 217-220
‘ Oceans, pp. 297-302 . - . -Idea 6-8: The Treasure. of.Davy
Ch. 10-3: Exploru}g the Depths : . .° Jones, pp: 237-240 -
~ pp. 303-318 :
. Ch. 10-4: Features of the Ocean . e FOCUS ON EARTH SCIENCE ‘ '
Y g I)epths, pp. 310- 313 - ‘ - Ch.'11-4: Topography of the
L _ e .~ Ocean Floor, pp. 210-215
e 'IVDDERN EARTH SCIENCE - - o e ‘Ch, 11-5: Deep%Sea Depos;ts, pP. ?r
- Ch. 15:. The Oceang, pp. 31? 334 . ‘r.' ... 216-222. .
Ch. 17: ' Motions:-o the Sea pp: ¥ Ch. 11-3: - Life in the Ocean, pp
(352-374 . . ¢ , o207 209 - |
° PA'I'I'ERNS IN OUR H\IVIRONI‘AENT ‘ e HOLT: EARI'H SCIENCE -

.~ Ch. 6-7:. Planet Water, p 155 ' .~ Ch., 11:" The Oceans, pp 313—340

~ Ch. 8-8: Cross Sections of Con- _ .- Ch. 12: Motions of the Sea, PP
~tinents and Oceans, pp 233~ - . 342-207. .- S

235 | R S
LT o o INVESTIGATING THE EAKIH S :
-1 e THE M)RLDWE LIVE IN : R Ch. 10 Sed:rments in the Sea, ~
: ~ Ch. 20: The Sea Floor and Its AT : pp 211 232 SR o
. Sed:lments pp. 282-292 e o B
L Ch “21: Ocea.n Currents PP. .. OUR ENVIRONMENT IN SPACE : .
- 292-302 ¢ .. . ~ ' .-Ch.23: Rifting-of Ocean Basins

L ' and Contments, pp_..,491 499
. EAKI‘H SCIENCE: A LABORATORY APPRdACH' - | _
' “:+ Ch: 10-7: The Deep Floor of the  [o. PATHWAYS IN SCIENGE. . -
S?Ceaﬂ, p. 234 S c v . VICh. 3: The\Topography of the

S . . . Ocean Floor, pp. 304-309
' ‘r.‘ EARI'H SCIENCE IIS = .- .
. *, Idea 6-1: The Shape of Thmgs VI Ch.. 5:. The. Citizens of the

- Ocean, pp.:316-322 - ..
to Come, pp. -201-206 VI Ch. 6:'-Gifts:From the Sea, o

R . Sl pp,323330 .
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Student Readmgs

- Barnes, H. Oceanography ‘and Marine BwZogy A Book of Techmques New' York': ‘Mac=
‘ m111an Publ1sh1ng Co., Inc., 1959, - :

. Borgese, El;Lzabeth M. The Drama of the Oceans:., New York Harry N Abrams Inc. _—
T 197s., .

-

" - Carson, Rachel The Sea Argund Us New York Oxford Un1v Press, 196‘1‘

‘Ghapma.n, Charles F.  Piloting, Seamansth and SmaZZ Boat Handlzng New York Motor ‘
Boating, Inc , 1966, ,

" Davis, Kenneth S.,.and Luna Leopold. Water ‘ Morr1stown NJ Sllver Burdett CQ:
1966 (t1tle in the LIFE Science Library). ~ S

' Gibbs, Tony1 Navzgatwn F'Lndzng Your Way on Secr and Land . New York Fran‘kl1n Watts,'
JInc., 1975.° : . R -

- Hull; Seabrook E. W. The . Atom and the Ocean Washmgton, DC: U. S. Atomic Energy o
Comm1ss1on, 1968

v ‘ ' ) —
_ lebu.rg, Peter R. and James . B Sweeney 102 Questwns and Answers About the Sea.
‘ . New York: Jul1an Messner, Inc.g 1975. - 7 .

i‘

Marx, Robert F. The Undem)ater, Drg An Intz’oductwn to Mamne Areneology New-_ York:. '
Henry Z. Walck, Inc., 1976. . el

National Oceanlc -and Atmospher1c Adm:mstratmn Namgate Saf‘ely Washington;_DC:
- U. S. Government Printing Office, 1973. (pamphlet) - '

'Oxenhom, Joseph M. and Burton I. Goldf1eld Oceanography and Our Future ,New York: '
. Learning Trends 1975, ,

- Schultz, Gwen.. Icebergs and m.m Voyages aldwell NJ Wllllam Morrow and Co. ,,
o ‘-Inc,1975 - . _ e

Schwartz, Frank J., and. Jim 'Iyler Marine Fishes Common to’ North Carolina, Rale1gh
"~ .NC: North Carolina: Department of Natural and Economlc Resources,_ D1v1s1on of
Conmerc1al -and Spor&s F1sher1es, 1970. :

.Sou.le, Gardner New mscovemes in Oceanography New York G. P Pq,tnam S. Sons,
' 1974, T - .

U. S. Government. Questwns and Answers About the Oceans Wash:mgton, DC: U S
Government Pr1nt1ng Office,. 1968 s ) N : . T

© Verduin, Jacob.. Field Guide to Lakes. ESCP Pamphlet Ser1es No 8 .Boston: = Houghton

M1fﬂ1n Co., 11971 (pamphlet) el
_ Voss Gilbert L. . Oceanography : A _GoZden'Gw,de. . New York: : Western Publishing Co.,
o .Ing: » 1972, ) - g e TR
, <__‘_‘——_.—__~ e . . - B ]
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| ‘Science

and the Sea.
'_Part II

o Segment Syno_psm L
In Part II of SCIENCE AND THE SEA, students watch sc1ent1sts 1nvest1gate
the effects of pollution on sea life. A group of marine cherlists sample the
‘area to determine the existing levels of heavy metals and tritium. - They use -
a pole sampler to.prevent specimen-contamination as' they: collect samples :
'~ which might contain mercury, lead, copper and ‘cadmium. They use a Nisken _
* -bottle to gather water required, for tritium ‘analysis,-and an Air sampler to .
-compare the amount of mercury in the a1r with that found 1n the water. * -
J .
One sc1entist collects fish and other marme llfe for the public a*
I anr:arlmn on'Skidaway Island. -Students view the process of ‘trawling and -
__~-share the exmtement of: the blologlsts as they J_nspect the1r catch

After the research is completed at the transect statlons the EAS’IWARD "
, puts into the mouth of the Savannah River and many of the sc1entlsts g0
" ashore. As the. EASTWARD heads back to Beaufort,” she’ detours for one day to
Cape Fear off the coast. of- North Carolina. There she continues’ a mdpping
project to -determine the origin of Some recently discovered buriéd- thannels, _
. Mappmg data are collected by creatmg shock waves in the, water- usmg apair  /;
7 gun’and recordu)g the'returning S1gnals The resulting :s€ismic proflles .
‘.- . . are plotted.and/sites for bottom samples are selected. A ‘rock dredge is they
7+ wused at-Select spots to sample the walls of the channels. Because:of limitéd
_ time,” only a portion of. the -work is completed and more, mapplng *w;ll beévac-
o compllshed on later cru1$es

Students watch the prec151on depth recorder wh1ch the BAS'IWARD operates '
while sailing. The instrument uses a transducer on ‘the hull to.send outl a-
sound pulse which bounces off the bottom and is recorded as’ it returns to the
surface,. The record of the pulses is a profile of the depth and shape of the
ocean bottom. . Later these records will be combined with many others' and used

. to -construct oceanographlc charts and other maps.: The program comes to a -
close as the EAS‘IWARD retu:ms to port ' :

S L SPECIAL IVOTE 70 .’Z’EACHERS

. Programs 15 and 16 are not de51gned to teach students the concepts of
~oceanography but rather give them.a true picture of what life and work is
. 1like on an average oceanographic. research vessel.. ‘Ne two' cruises ‘are alike- ~
- and the array of instruments and investigations on research vessels changes
* from cruise to cruise.. It is important. for students to understand that
: oceanography, like many other sciences, is hard, tiring.and often boring
- work, but that it holds- a partlcular k1nd of thrlll for the sc1ent1f1c
‘ _1nvest1gators ,

Q S o e Yk




‘ Concepts - ' Objectives
‘® Ocea.ns are 1arge bodies of water cover1ng ~ After watching' this program and com-
~ seventy percent of the earth's surface ; ‘pleting appropriate follow-up activi-

i - ties, the student should be able to .
o Oceanography is a. varied science em- . -
- ploying many modern techniques to in- . - : e
-vest1gate the ocean. S : '

locate and name the major
. oceans of the, wor1d :

o ' e explain some of the methods
o The ocean bas1ns have character1st1c S S * us)q;d by modern oceanographers
. topograph1c features. ' ' ’
. illustrate some of 'the major .

e The topography of ‘the ocean basins .15 f ', ocean bottom landforms
. as rugged and var1ed as that of the con~ ~ .. L.
v - . o . g o i o
I.earmng ACtIVIhES‘ |

: Us1ng a wor1d map which shows ocean bottom re11ef havé students construct a:
. scaled cross- section of the Atlantic, from Cape Hatteras to L1sbon, Portugal and,«
of the 30th para11e1 from Hang Shou, China: t6 Baga, Ca11forn1a : :

_ ‘Have students draw a, cross- sectlon of the North Carolina cont1nenta1 shelf
: slope and Hatteras Abyssal Plain. See Plate No. 1 (page 3) in Newton, Pilkey, and .
~ Blanton's OCEANOGRAPHIC .ATLAS ‘OF THE- CAROLINA CONTINENTAL: MARGIN (1971) published - .-~
'by Duke: Un1vers1ty Marine. Laboratory, Beaufort North Caro,hna._ : C

. . . - . . . . . . t .
P N . N \ . o L . Tete A

o T _' | Medla RESources LT
- BATHYMETRY: DISCDVERING THE OCEAN FLOOR - MISSION OCEANOGRAPHY 16mm. 28 min, 5
CHARTING THE OCEAN BOTTOM.~ *16mm. ‘16 min.’ sd ‘olor.. Dept. of: the Navy, 1966..

S sd color. Dept of the Navy, 1970 _
- OCEAN DESERT:- ~16mm. 28 1/2mm
.T.HE BARTH BENEATH 'EHE~SEA. Tém. 3 min, T sd. color. Dept of the Navy, .

sd. color,s Lamont Geolog1ca1 Obser\ra- 1971 i
' i:FLARE 16mm 14 min. sd color A MM&gOR‘%EP SU123MER- T
: N N .. mm o 4
: " National Oceamc and AUnospherlc s c 101_3, »Bept.‘ pt f th Sl
- ‘tration. 196 £

'.....""»a
'-1" . . oo

THE LAND" BENEA’IH “THE SEA, 16mm.. 25 m1n '
- sd color_ /:_' Dept‘ 6£ the Navy’ 1967 OFFSHORE lﬁl"ﬂn 18 mln Sd COlor. .o
e e Modern Ta1k1ng P;ctu:re Semce.. o

LAND OF THE SEAL, 1omi. 78 1/2 min. _Sd_;fz " 'SEA PROBE..

r 16mm.. 17:min. ~sd. colar.
color. DePt Of the Navy e Modern Talking Picture Semce.
: . . A T ‘ .
‘. .v'_‘ | - r N rc‘,‘ < ‘, . .‘v
ot < L ﬁ__}“ o- "n v v ‘
A o . S ’
. ’3‘]‘. - . R 1’)0 - ]
P T E ] VU :




T o .- CHARTS N
SFA VENTURE. 16mm. .28 1/2 min. sd. " Note: -Physiographic Maps of the ocean . LT
color. Modern Ta].klng Picture ' . - floor are available from; The .~ .
. Serv1ce, 1972, o RR " National Geographlc Soc1ety, The o
. ' P ‘Naval Oceanographic Office, and The - '
SIX’I‘Y DAYS 'BENEATH THE SEA 'I'EKTITE 1 e Geologi‘c'al So’cie_ty.- of Americ_a‘.
' 16mm. 14 1/2 min..-sd. color. . o gk
Dept of the Navy, 1970 I o et PR
| N TRANSPARENCI.ES SRR A U
- SOUNDS. IN THE SEA. 16mm. 28 miti. sd OCEANOGRAPHY,. "4 Color transparenaes S
color. Dept. of the Navy, 1970 . . Hubbard SC1ent1f1c Cq
UNDERSEA OASIS. 16mm. 29 min. sd. . OCEANOGRAPHY. 18 .
C color_xj Shell Film L1brary, 1973 Lo gubbard Scigni:cilfile t:(zlc‘)@pareneles.
- g(liscﬁgemrdmg E“CY BrLtannlca UULANTIC, 1973, Washingtonspc:
TP- K RN U. S.. Government Prmtmg Off'lce

BIOIDGICAL OCEANOGRAPHY. 1 corlor'f‘ilm-.‘
o - MARINE FISHES OF THE NORTH ATLANTIC
Strlp disc Irecord:mg. Enty. ' '. 1971. !Wa.shlngton, m U. S. *ﬂ ‘,.,;_

_ Bntannlc,a Ed Corp P o Government Pr1nt1ng Offlce

CAREER IN OCEANOGRAPHY 1 color fllm- : Recknage1 John H. GENERAL PLANT AND

“strip., disc recording. Ency. " " "STuyrvALRELATIONSHIPS IN THE QCEAN
Brltannica Ed Corp o ..  Suitland, MD: U. S. Naval Oceano- .
' 'graphlc Offlce N U T T SO

o

OGRAPHY » 1 color f1].m-

" BOLOGICAL
B disc recordmg.‘ Enc:y
Lforp.  c

S strlp

MARINE RESOUREIE color fllmstrlp.
: . dlSC recordmg - Ency. Brltanmca
toeet o Edo: Corp .

3 " :
R

S SNSRI Teachel’ References L : . o
Barber, RlChaI‘d T., and Newton, John G.. 1974. 1973- 74 Progress Report Duke Uni- <.
‘0‘¢eanogmph1,c Program Beaufort NC Duke Univ. Marine Laboratory.

én. 19’71 o Deepstar e)cplores _the. ocean ﬂoor National Geographic 139 o

urlington NC Ca’roiina Biologicai-";:j iy
. Gordon, Bernard L. , ed. .1972.- Man and .t Seq Glass‘1c Accowzts of Mamne Explo- '
rations.. Garden City, NY: Doubleéxa.y Nat ral Ji:.story Press. o

_"_>""Hanmer,oW1111am M. 1974, Blue Water Plafktont™
' Natwnal Geogmphw 1{6(0(:1: ): 530-545,. .
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Aruitoxt provided by Eic:

MSufﬁc,"J . C.. 1973. P1ck1e jar oceanography The Sczence. Teacher va. : 43, :

"“National Oceanic and ﬁosphenc Administration. 1976 National Ocean. Survey.
Publications for Sdfe Namgatwn. Washlngtori', DC: U. S. Govermnent Prmtmg.
OffJ.ce. ‘(pamphlet) o

l

Newton, J,. ;, "Pilkey, O. H.; and Blanton; J. 0., 1971 An Oceanographw At:Zasb
- Carolina, Continental Margin. . Beaufort, NC' 'Dike- Uriv.’ Marln! Laboratory

Spotte Stephen. 1973 Marine Aquamum Keep'mg The Sezence, Ammals cmd Art New- .
. York: John W11ey and Sons, Inc. : R R N -

\

.U. S. Naval Oceanographlc Office. 1967. Scwnce |and q-S_ea.- WashJ.ngt'
Geovernment Prlntmg fo1ce. (pamphlet) ' ST

U. S. Navy Hydrographlc Offlce -1966.. Hydrogmphy Amerlcan Pract1c '}‘Iamgatlon
. Part'8,  H. 0. Pub. No.,,,g, Part 8. Wash:mgton, BC: U. s. Govemment Prmtlng
Oﬁ,flce.. R o

Vanlbxwalker, John -G. 1971 Sc1ence s. wmdow on the sea. Natwnal Geographw 140
(Aug) 256-289 T _‘; . S o : :
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BRI ;._-*The.lnterface o_ ';f;, \
S L The Beach in Actlon

e Program vepliew .

» : C "-,anng the interfac two different bOleS ' o

. at the nxoLéctﬂar ‘interfice of ‘rock and air ar water. Metamrphlsm;occurs *when'vol--
canic rock meets country -rock. Squall lines of thunderstorms -form at thi mte:rface
of warm moist air:and.coel dry air. This, program examines the changes. Elat o cur

" at two of the more €asily observable interfaces, the meeting'of . the ocean waters
and .the atmosphereé, above and the meeting of the land and: the sea, The f1r§i: seg-
ment is a short filim’essay. iptroducing students to the! wind and the ocean.. The se-'. _
~cond- segment: studles howwaves _are .generated by- the‘ w1nd and’ the 1ast segme’nt explores ‘

- how wave energy enided.- on. the shore. Lo B

“e A SEARCH FOR UNDERSTANDING . HC
o _Ch...10-5: ,Movements ‘of the
..+ Oceans: Waves and T1des, pp i
B 314 319 S
LI Ch_ 10-7: The Shore Lme pp
S TE26-331 | : e
NDERN"-EAR?I‘H SCIENCE , R
# " Ch ¥2: Motlons of the Sea pp
. § 342 367 R -
. PA’I‘I'ERNS IN OUR ENVIROI\JMEN'I’S Ch Shapmg the Land pp.» e
R oNO references A 64 95 e
‘ 4. 'THE WORLDLWE LIVE IN | N INVES'I“IGATING THE ;EARTH A
S Ch 22: Waves and dines, . . Ch.' 4-4; Waves Carry Energy,
.pp. 303 320 o e ¢ .. _..: .pp. 84-88
R T, Ch.’ 4-5; Wmds Cause Currents '
. .EARIH SCIENCE. A LABORATORY APPRQACH ..at-the ’=O_cean S. Smface, pp.
A Ch.- 10-5: Ocean Currents and the ‘}.'3, S 88 90 . . )
.- Land, pp, 231-232 . : ' ST
+ 4 Ch.. 10- 6: ,waves and Land Bodles e OURHWIRGWNT v SPACE PR
P ‘233 oo .Eh 15: Energy- Bxchanges Wlthm '

. the Oceans, pp.:299-31%."

EARTH SCIENCE: us U Ch '19: Work:of Waves'.and, Tldes:

.. Idea 6-5+ Beach Boys' Del:rg'h 4 = Upon the ShQTe’ PP 393 402 é
Rk Sl P
i 135 Ay E L R T
» . ‘ 3 \‘ - : e 7 .
» : 1 A i .
e = Vv o ::.‘. :
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. . . EE . X . . A . - . . : 4
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é

"L, . PATHHAYS TN SCIENCE e S et
. VI Ch..4: The Restless Ocean Waters, ot S

;I 'pp. 310- 315

Student Readmgs ‘, N "

) .‘Adams George F , and Jerome Wyckoff Landf‘orms New York: Western Publlshlng
C Co Inc s 1971 : :

. . Y ;,
-,
L F

)n

, ‘ s %
Brltton Peter "nghmare- Waves are all too Réa?l to Deepwater Sa1lor." Smthsoman,
o Feb 1%78, 19123 "60 67. SRR R I

.' Hoyt 1.. . Pield Guzde to Beaches ESCPé hlet Series No. 7. Boston:; Houghton
5 .”-.’ Mifflin Cq., 1971. o BC-’ ' s

sk

‘ Rﬁodes Frank : 'Geology New York Western Publlshlng Co., Inc , 1971

- Vs, G11be:rt £l Oceanography New York: Western Publishing Co., Inc.; 1973,
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po ‘ Segment Synopsns A -
The days of the sailing sh;p are past but around the worLd a few c11p-
pers still sail. The sailing ship, EAGLE, is. used by the U. S. Coast Guard
‘Academy for training purposes.  With music of; thet: sea, this two-minute voyage
- gives: students a brief taste of the days when’ wmﬁ’ was the pr1nc1pal power '
- for sh1ps a.nd the- cllppers were queens of the ocean. ' o

4 . SRS

,0.';,.‘ , T . 5

N ’

. Concept S B Ob]ectlve | |
. Ma.n has made use of the sea in many d After watchlng this segment and completmg

ways.. . _ o appropriate follow-up act1v1t1es, the stu-
T _ o dent should be able to - * :
- L - o  explain’one or more ways 1n

which mankind has derived

benefits from:the sea..
" f ) » )

THE SEA 16mm 28.1/2 min. - sd. color. ~  OCEAN. 16mm. 10 min. &d. color.
_‘ Natlonal Film Board of ‘Canada, 1971 %t Pyramid Films. '
SEAS}DRE/ 16m. 8 min. s&‘ecolor D e
. Pyramld Fllms . A - ' - :
. I - 137 I ‘ - : o
‘ N S L 0; l. ’ ) : [] R ‘ . ’ ’ ;".:" - B ' E
. . . R . ) 2" . X X . o
e ) o ¢ L o te 1 03 . '. Co - ) P oo . 0
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Villiers, Alan, et al. 1973.

Geographic Society.

J
/ \/\

- Teacher Reference -~ . o
Men, Ships,:and the '.";'féa. Washington, DC: National




S - Segment Synopsns e .
. The student visiting ‘the coast for the first t1me is impressed by waves
and surf along the beach but he seldom relates them to the meeting of wind and .,
and water. This segment begins by discussing waves generated by the wind.
‘Through high speed photography, students see waves form and grow into ripples
and swells. Then students follow the waves as. they move and eventually expend
thein \energy ‘as breakers on the shore ' . .

~.

vl'.

‘ Concepts R - Objectives .
" Ocean waves acquire kmetlc energy from After watching this -segment and com- .
the wmd - o pleting appropriate follow-up activities,

' : ~ the student should be able to . v
. Ocean waves' and t1des are foms of ba51c . - B
' wave phenomena. ‘ e .defme a wa)re and 1dent1fy 1ts5'
. ' “parts. . A :
. Waves are affected by the depth of water e e explam how waves are formed
in wh1ch they are moving. .. . . .~ . by wind acting at the ocean's .
-’ surface L T~

e Waves’ ultnnately transfer energy to the .

land's edge. . . e -explam a.nd 111ustrate the
: ' S : ' - breaklng process of waves.

‘e Ocean ‘waves concent.rate energy at. the

: coastlmes of the world.

| | I.eammgAclMtIes R
Before v1ew1ng th:Ls segment students should understand the f0110w1ng terms
. wave, height, speed, trough, crest, perlod breaker

Have students prepare displays illustratihg one or more of the followmg ERE
toplcs ‘parts of a ‘wave, _how-waves form, why a wave blr:eaks surf beat. : o T

- Have. students prepare ‘and present reports on waves, tsunaml , and t1des
showmg how they d1ffer from each other. _ . .

‘Have students use a fan to produce wmd on a long pa.n of water to study the
- effects of wind speed duration, a.nd fetch on wave size. '



T1e a rope to a f].xed p01nt and create waves by movmg the free end ‘Mark a

"point near the middle of the rope D1scuss ‘the kind of waves’ formed and how the
. .pomt moves ¢ : . : 4 o : :

. Have students. mount a gr1d on the side of an aquarlam oY wave tank and use it .
“to study waves generated. in the tank. The waves can be studied by floating wood: chips
- .and observing how they mgve, or by attaching pith balls to a piece of string anchored
- to the tank's bottom and’ watchlng wave: movement reflected in the balls. . Features to.
be studied should 1nc1ude Wwave length, perlod he1ght speed and orbital motion.

. ‘Build a slope in a wave tank and study the behav1or of waves\};eakmg on the
slope o ) o T SR

Lo BETOM N

BN

Medla Resources e T

*®
>
R

AMS - EY mmwoop v .

WAVES ON WATER. 16mm. 16 min. sd color.  WATER WAVES. 1 color film loop.

Ency. Br:,tanmca 'Ed. Corp.. (from the - - Ency. Britanmnica Ed. Corp. = .
AGI/EBE Earth Science Program) o ' o -

'TSUNAMI. - 16mm. 28 min. Sd. color.’. i
National Oceanic and. Atmospher

Administration. 2 WHAT ON EARW SLIDE SET 0/L

OCEAN TIDES. lémn. 14 min. sd. eolor, = - -

. Ency. Br1tanruca Ed. Corp. (Bay of
thdy) : Y

Teacher References .
‘Bascom, Willard. 1959, Ocean waves." Smenmfw American 201(Aug) 29, 74- 84

. 'Bascom, 111ard 1964, Waves and Beaches The Dynamcs of the Ocean Surf‘ace New’
York: Doubleday and Co., Inc. ° IS :

N

.Natlonal Oceanic and Atmospheric Admlmstratmn Our Reatlea\a\hderj Washmgton, o
DC: U. S. Government Pr.mtmg Office. . ,

'

S
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, The Beach
4 |n Actlon

.,nl

Segment Synopsns

AR The beach is the interface between water and land. - In THE BEACH IN - o
B : ACI‘ION students take a walking tour of this interface, looklng at’its fea- .
tures, beauty, and dangers. - The structure of summer and winter beach pro=

- files -is- discussed along with rip currents, sand transport, off shore bars,
long shore currents, and the conversion of rocky herdlands to sandy beaches.

, The walk closes by suggesting that the processes at work on the beach cause ‘
problems for man when he tr1es to 11ve along the shore.

[\
'

o (.’ ) . . 4.

- . . . AN -~
L .

Objectlves .

__ Cﬁncepts | ;.
" o Ocean waves acqu1re kmetlc energy fram _ After watching this segment and com- :
the wmd \ S S p1et1ng appropriate follow-up activities,

s

° Ocean waves and t1des are forms of

// the student should be able to
-basm wave phenomena. B

.o~ explaln and 111ustrate the.

- ' o 'breaklng process of waves. -
e Waves ult:.mately transfer energy to’ S ‘
the 1and's edge. . , t e explam and 111ustrate.how,
: C C wave energy is distributed
‘o Ocean waves concentrate energy at the SR along a coastlme
o coast11nes of the world. S
v - A L e 1de tlfy thé. major types of -
. Landscapes are - constantly chang1ng. ¢ . coastline’ features occurrmg on.
' e a sand beach
‘o At any- scale of observatlon, land- T S T
“ "scapes may be divided -into those . - . explam the concept of. change -
¢ areas losing material and those Te- o as it applies to coastal -

ce1v1ng material. _ KU . "landforms:

T L o. explain and 111ustrate the for- '
- T : -mation and destruction of -
e o " .~ - various coastal" landforms on .
S e a sand beach : »




.~ - Before yiewing"this.'s'egmént,,ns t dents should understand the follow,mg terms
surf fore shore berm _back- beach fore (pr:mary) dune. :

‘q‘.

Have studen:ts prepa_re dlsplays 111ustrat1ng one or more of the followmg top1cs.

%, seasonal beach proflles , beach features in.a& proflle, off shore bars, long shore cur-f
rents. _ : - '

. Have' student et up a stream table. and generate waves to form a typ1ca1 beach
-profile for a straight beach. Modify the beach to"cause waves' to strike obliquely"
and then study how the waves transport the sand. Have students create an 1rregu1ar
shoreline and study the actlons of the waves upon 1t o

Have students construct an exh1b1t showing how a: 1p - current develops and what
they should do 1f they are- caught in one. . -7

oy

. Students who 11ve near the coast or arge ; a}( hot
: each _-They might want to mtroduce colored niarker san

- THE BEAGH: A RIVER OF SAND. 16mm. 21 min.
- 7 . sdJ color. Ency. Britannica Ed, Corp. -
(from the AGI/EBE Earth Science Program) -

S . ‘D. . Y

Teacher References

Baker, Slmon 1977 The Citizen's- Guide to North Cara
NC: UNC Sea Grant Pub11cat10n. g

' --fBascom, Wlllard 1964, Waves and Beaches. .Thef. 4
: York: - Doubleday and Co:, Inc, .- o

Ele,ne Joséph D. 1975. Individualized Tec}mque'
Englewood C11ffs NJ:- Prentlce-Hall Inc. '

v

Aruitoxt provided by Eic:



Shorelines' Around the Wofld'__, |

‘, E A Naturallst Looks at the
- Outer Banks i

5 | Program Ovemew ' ST

Program Elghteen contmues the exploration of the land - sea mterface begun in
Program Seventeen, This program looks first at the types of coastlines - that. result
when various landforms meet the pounding surf.: In'the second segment, a fiariné:"
" biologist looks at ‘the living systems along the shore a.nd relates them to the ever- _
changmg coastal interface. - o o _ Tow

Y

o : - Textbook References

. A SEARCH FOR UNDERSTANDING : L .. e FOCUS ON EAKI‘H SCIENCE .
' Gh .10-7: -The Shoreline, pp. 326- . . Ch 12-5:: Shore Processes, PP-
B3l e ©235-238 s -
e ; : : Ch. 12-6: Shore Deposlts pp
. 239-247

Lo .' HOLT " EARTH SCIENCE. ' f’.**
: . Ch. 3: Shaplng the La.nd pp
43 -62

A’ITERN& «QUR y
R No refetences

o INVESTIGATING THE EARTH -~ .+ .
... - Ch. 10-7: The Shorelines Have R
RS Moved, PP. 226 228

{ APPROACH .~ o OUR ENVIRONMENT SPACE - . .
o ' Ch. 19: Work of Waves and Tides
- . Upon the Shore, pp 402-408

&

e EARIH'SCIENCE. IIS» - : RS
. . No references L e PA'IHWAYS IN SCIENCE L
: : S ~ ' No references .

o ‘4 , . /.

o

4




AT Student Readings I

* . Adams, George F., and Jerome Wyckoff. Landforms. New York:\Western_ Publishing Co.,

! InC-, 1971. . L ) . . . 0t - B . . : .
' Brokaw, Dennis, and Wesley Magx:, The Pacific Shoré: Meeting Place © f Man and Nature.
C New York: E.'P. Dutton and Co., Inc., 1974, - _ : : Co
- Carson,. Rachel.. The Edge of the Sea. _Boston: Houghton Mifflin Co., 1955,

 Coltongt¥i"Barrows. "Mountains Top OFf New England.” National Geographic, May 1951,
T Eﬁ";@&sfﬁoz.“_ . . . PG TEYLET0

| Ellis, William S. "Lbne’ly Capé Hatteras, Besiegedlﬁiy the-Seé.!Y National: Geb'gmphifc,
: Sept. 1969,.pp. 392-421.. . P T T

Pringle, Laurence, 'Estuaries: Where Rivers Meets the Sea. New York: '.IMacmillan_ .
Publishing Co., Inc., 1973.": ' - . S »
 Porter, Hugh J.,and Jim Tyler. Sea Sfells Common to North Carolina. Raleigh, NC:
' - Dept. Natural and Economic' Resources, Division of Commercial Sports Fisheries, -
"' Rhodes, Frank. Geology. - New York: - Western Pybljshing Co., Inc., 1971. -

_Robert, Bruce, and David Stick. Cape Hatteras Séashore. -Santa Barbara, CA: McNally - -
- and Loftin, 1964. IR S

, *" Scofield, John, "Character Marks the Coast of Maine." Nationgl Geographic, June 1968,
* Teal, John," and Mildred Teal. Life and Death of a ‘Salt Marsh. New York: Ballentine -
) Books, Inc., 1974. - ! T , CEE

Zahl, Paul A. ."dregon"s Sidewalk on the Sea." Nationa Z}éi?f‘beogfaphi'c, Nov. 1961, pp.
T 708-734 : R s OV 05y PR.
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the World

P
| Segment Synops:s I
3 ' SR Shorelmes around the world vary W1de1y in their history ‘and. appearance.

Traveling from'Maine to Alaska, Hawaii, California, Mississippi, and finally

) North Carolma, this. segment 111ustrates the d.'Lfferent types of shore11nes PR

that -exist. Submergeng, emergent’, and neutral forms are considered along with -
volcanic, faulted, glacial forms. The segment closes .with a look at the -
barrier island as a shoreline, stressmg that thls is only one of several

: k1nds of shorelmes. . -

Concepts | e Objectlves :

Shorelmes Around

."Waves ultlmately transfer energy ‘to the _ After watchmg this segment and com- .
, .la.nd's edge. , _ .~ ' pleting appropriate follow-up act1v1t1es, :
- ’ ' o the student should be able to :
° 0cea.n waves: concentrate energy at the
e explaln and illustrate how
_ coastlmes of the world o .. 't wave energy is distributed along
° 'Landscapes are consta.ntly changlng., S .a coastline . T
. . . e identify-the major types of \
e At any 'scale of observatlon, landscapes =~ . -coastlme features .
*. may be divided intg those areas. losipg S ’
" material and those rece1v1ng ‘material. .- . e »explam the concept of cha.nge
o ras it applles to’ ‘coastal land- -
o’ Landforms at the sea s edge are a pro- e S forms!

duct of wave and current -action on a
rising; smklng, or neutral land sur- -

‘ mation-and destruction of .
* face, -

. . “-varlous coastal 1a.ndforms

: .._' predlct some effects of cha.ng-‘

lar areas.

| I.earmn' Actw:hes R
. Before v1ew1ng this segment st‘-' 1ts should understand the followmg terms
emergent shorelme, submergent sho.h ne, barr1er 1sla.nds o o

o ws

' ° vexplam and 111ustrate the for-

ing coastal" forms ompartlcu- o



o , , R
| Have students create posters advertls' 114 mous coasthnes around the world

h Hav‘e students study m;&s and a.1r photo N ical submergent and emergent shore-
11nes o , . PR

: . Have students view a series of slldes show g varlous coast11nes a.nd deC1de
-Wthh type of land -sea" re1at10nsh1p exists for each,

L . P . . )
A . R . . . ) .
Wy . R o N ) . . .

. S - Media Resouic_e'S“ o ,( '
o ,MARINE EROSION PR(IIESSES' GLIFFED COASTS § WATER ECOSYSTENB »_color f11m loops N
- 16mm. 11 mJ_n sd. color Macmllla.n L Hubbard SC1en’t~if1c Co. . ... &
| THE EARTH: COASTLINES. l6mm. 11 min. sd "‘SI.IDES R S

color. - Coronet Films, 1969. - WHAT-ON EARTH? ' SLIDE SET, 0/18/1

- ) Bt : » WATER EROSION AND ]EPQSITION 20 Colpr
- FiLM [OOI?S' R N R slldes + Hubbard Sc1ent1f1c Co.
COASTAL PLAINS: - PARTS I AND II. 2 color .
film loops Hubbard Sc1ent1f1c Co : ".EROSIONAL FEATURES. - 20 color slides.
. .~ Hubbard Scientific fo. (from ‘
g °COASTLINE\ PARTS I AND II 2 color f11m e the Landform Featm'es s11des)
L loops Hubbard SC1ent1f1c Co.. = - RS

S

b

Teacher References

Farmer, Franc1s, Brower, DaV1d, and Frankenberg, pirk. = 1976. E’calagzcal Determnante

of Coastal Area Management V 11 An Over\new Ralelgh, NC: UNC Sea Grant ‘Pub-
11cat10n :

llp:

Ka.tauan, Michael P.. and Ingram, Roy L. 1974 Sedzmenta.ry Structures af a Madem
Lagoonal E‘nmronment Pamllco Sound North Car011na Ralelgh, NC:. UNC Sea -
Grant- Publlcatlon

nggs, S. R., and O'Connor, M. P. 1974 Relwt ‘Sediment Depoenta ina Maaar Trans-

. gresswe Coastal System Ralelgh, NC' UNC Sea Grant Publlcatlon e
: ." 0N ‘
e i e K
KA “: . | '
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Looks at the
Outer Banks

Judy Spltzbergen a mar:,n b olog15t, al .

*. ford Banks, N..C."and discuss: t_h:.ae'inuque barrier: ¥s130d an 1
ship to the other ‘islands. of'Larolind*s ‘Outer-Banks. She tours the -island’™
and,shows students the living,systems that exist from shore to :salt marsh.
#'and ‘8bund.. Ms. Spitzbergen also ‘focuses on the frag11e nature of‘the system

and the tran51ent nature of. the 1slands .

_ Concepts s g Oblectwes
o‘“-Lands,qapes are constantly changmg. . ‘After watching this segment and com-
' e " - pleting appropriate follow-up. act1hv1—
o Atany '-scale of obsérvation, land- a t1es _the.'student should. be able t ;
. scapes may be divided:into those _ L
areas losing materidl and those re- . - w%"';y o -identify the major types
: ce1V1n fﬁh,terlal o o coastline features found na

barrler 1s1and

. Barrle 151ands are’ formed by wave, explam the concept of chaJ{lge as

wind,iand current action on a smkmg - .. 'it applies to a barrier island
'coasthne R ’ R
_ ' : AR o explain and’ 111ustrate the .for-
‘o Plant commmities living on barrier AT mation.and destruction of
. islands reflect the ‘changing physi- ~ : various landforms that exist on‘

- ‘a barrier island -
P explam how plant . communi ties

- respond to changes.on'a barrier::
- island and identify the possible
types of plants that grow on the

) 1slands :

Learmng Acches . |

Prlor to_ vnewmg th1s segment students: should understand the followmg terms
g mrltme forest salt marsh sound, washover.

y 111ustrat1ng various types of b1010g1ca1 systems

SORT T

, 1slan




Have students bu11d a model of a typlcal barrler (slafid arld use it as the
center of a display expla.mmg how wmd and water cause th

[

sland to’ sh1ft _

Med|a~ Resources

FALMS o
~BEACH AND SEA ANIMAIS
! -:‘-'sd. color.

16mm. 11 min. .
Bncy Brltannlca Ed

LIFE BETWEEN THE TiDES, lémi, 11 ©
G4 ming ~sd.. color.:” Ency Br1tan-. ¥
‘mca Ed Corp ST :

THE SALT MARSH: * A QUESTION o,‘. VALUES
©oo 0 16mme 22 .min. - sd. ’
R Br1tann1ca Bd Corp“

v WHAT ON EARIH” LIDE SET 0/18/2

. Bascom, Willard; *

Teacher References
Graetz,-Karl E.

1960.. Beaches.

Sczentr,fw Amemaan ZOS(Aug) 32 80 924
1973
Beautr,fwat:wn.

Seacaast Plants. af the C’aralmas far Conser‘uatwn and:’
| Ralelgh, NC: U S. Dept. of Agn&n
SerV1ce. L :

ture 5011 Conservatlon
, Pllky, 0r1n Hi, Jr., P11ky Orln H., Sr., and 'Iumer', Robb.

, 1975 How ta L'we
" With an Islandy a Handbaak to' Boque' Banks Narth Carolma.
De'pt. of. Natural and’ Economc Resources.’

‘ Ralelgh, NC ' GN._ C
" silberhom, Gene M. " 1976, ' Tidal Wetland Plants of Virginia, Ed. Senes No
w19, Gloucester, Pomt VA’ In.stltute of Marine. Sc1ences. '
UL s, Geolog1ca1 Survey. -1975.°

ubmerged and Emerged Coas tal Plaﬂn Pravmce,
ut Area, Nartﬁ C’aralma. Waﬁh:mgton, DC U. S. Geologl'_'

‘
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Man and the Sea

o 'Wind and Sand -
L :. "The Beéachisa. . .
IR '_ - ,_\,_/er;y_'§p_e'cial_vPlace R

- . Program QVel'VIeW ‘ ST

Tﬁls prog;:am ,g:dnc;l!.udes the five program, sequence dealmg w1th oceanography and \ S

- shore ‘processes. .. It ..¢ems dppropriate ‘that.the segments .in. this’ ‘program look at. - e
o’ the Anevitable. mot10n of the Atlantic: Goastl ‘barrier. islandsi‘and: with man's, efforts T

G change nature. -SégnentrGrie’ studies -the-nature-of- sand and 1ts--behav1or -—Seg-
, ment Two exanunes how man has -used the \coastal lands :

L Textbook References SN 'i N o
'SEARGH FOR UNDERSTANDING"" : e EARTH SCIENCE s i

Tdea 7By A Cloud of - Dust’ and a
Hearty Cough pp 255 258

. Focus ONEARTH SCIENCE -
. o *Ch. 16: "Wind, PP 306 317 [
E " Somé Othes Factors. In',‘ . HOLT EARTH SCIENGE . "
: : Makmg*Emrlrormlental Ch01ces, - Ch 3: Shapmg the Earth pp
pp 662 665 i , e . 64- 95 s _

.ﬂ . INVESTIGATINGTHEEAR’IH . SR
L .Ch 11. Wea.thbrmg and Eros1on, “Ch: 9-9: Water,\Ice and Wmd L
L ppei232-252 _ ' ,' B Erode the Land PP. 203 206

. .Ch. 24z, Upsettrng Nature s - ; ; .
U Balance PP- 504- 5214, OUR ENVIRomaENT IN SPACE R
e SN (AT . ph 20:  Work of W1nds Upon the -
-‘.-;.‘VPA'I'_I’ERNSAIN OURfINVIROI‘Il‘dENl‘ o f Land Pp. 419 435 .
a No. references R v ' .
hE ity PA'IHWAYS N, SCIENGE - © . PR
'I‘HE WORLD WE! LIVE IN i»f. nel L CII'Ch.s5: Wind and Water Change O
Ch 9 .:v.»Wind, pp° 122 129 _ the Earth's Surface pp 93- :

: EARIH SCIENCE:,;' A__-LQBORA’IORY APPROACH gl gV Ch. -1 Thi Earth' ”Waters pg(. |
[ Ch T4z Erbsion and Deposrt::.on : o % 292-298

BY. the Wind, "pp.. '141-144 PR V_I Ch. 2t The Nature of Ocean ﬁ
R -'5 Ch 7455, Sdnd. Dunes and Other BRI ° Water, ppl-299-303 - % . .
AR Landfoms Created by:Wind VI Ch.: 5% The-Citizens of the U
T Actlon pp 145 146 I Ocean, pp 316 322 TP
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' Student Readmgs T T e
AdémsI Gediéé'F and Jerome Wydkoff ‘fdndfbrms New Yarkr: Wéstern PUb11sh1ng . ’
L Inc., 1971, i | ,

.'Amos Wllllam H. "The L1v1ng Sand " Natzonal Geographzc, June 1965 pp 820-833
T Jurgensen, K. M Know Ybur Mud, -Sand and Water: A Practzcal Guide to Coastal Develop-'

ment. Ralelgh NC: - UNC Sea Grant ‘Publication, 1976. . (pamphlet) s

Kenney, Nathan1e1 T.. "Our Changlng Atlantlc Coastlxne " Natzonal Geographic Dec
© o 1962, pp. 860- 887 : ,

McNeil,- Ben Dlxon The Hatterasman, Wi nston Salem, NC John F. Blalr, 1958,

]

Rhodes,«Frank GeoZogy New. Yorkﬂ Wéstern Publlshlng Co., In¢, i 1971, ‘ oo
' Selt% ‘Johanna ; The Dune Baok: How To Plant Grasses for Dune Stabplzzatzon

Ralelgh, NC: UNC Sea Grant Publlcat1on, 1976. ». (pamphlet)

¥

*. stick, David." Graveyard of the AtZantw Chapel Hill, NC: Univ. of North Carolma

0
v =
e,

Press, 1952

- r, N

, '..T1me -Life Edltors The American: Wzlderness Morrlstown NJ S11ver Burdett Co

T 197%_74, (a series of 22 t1t1es about spec1a1 eleronments)
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y . Segmént Synopsus r'_:_ ST
VAR WIND AND SAND describes how wind affects the sands of coastal lands,
/o It exammes the character of sand and its dransportation by the wind. The
SR segment alsc 111ustrates dUne formatlon, movement and cross beddmg

e S e v ' . Do
! < K T . ’ ) - R C e . L.
. f . . . f . . . e : 4
. . . . .

e . - .
e M

v RO . R

| Concepts . _ Oblechves - 3 N
'y Landscapes are constantly changmg ‘After. watchmg thid segnent and com-
” -pleting. approptiate follow-up activi-

e At any scale of observatlon landscapes .ties, the-student should be able to
may be divided into ‘those areas, lpsmg ‘

,. .;', 1dent1fy the maJor types of S
mater1a1 and those rece1v1ng mater1a1 ; _’ _— ] Sformed features . . '_'-'*i-‘
‘o Wind attion of loose materlals Creates R explain. the. concept of chaﬁge ag "
. a umque set of landfoms ol 1g applles @ wmd-created land- -
. » o R )
. Wmd—rﬁated landforms ‘affect man's - R '
: act1\r1t1es in any area where they exist. K explaln and 111ustrate the for-
Lo g , . “smation and destruction of Lo
e . / o ¥ R ,var1ous wind-created landforms.
. e .+ e prédict dome é!?écts of changing -
A . : : T w1nd—created forms on part1cular
A S : areas.--_»_'. _ - o
Le L I.earmng At:twrhes Lo AT e el
Before v1ew1ng thlS segment“studen‘ts should know the meanmg of the followmg . 4
terms sand dune,. saltatlon cross beddlng, barchan,. sand sea.. . | _ ) .o
- L R . o ’
J—Iave students prepare a. dlsplax, resear&h pape{, or oral presentat1on explalnmg .
how deserts ¥orm arognd the woqld ‘Ot#er- *pos51b1e top1cs 1nc1ude kmds o.f dunes _ +
how dunes form, and how dumes. move. . ".. . i : » at
. Have students prepare a d.15p1ay showmg how sand grams refl'ect? tl%elr orlgln
;and h1story : _
' . e {\ N % " BRI - -
v a LY - . . LY
X ) . N = . " f *
) P . o Bt e - & . 7 -
: T -
s - . ) ’
b . m"l . O“’ T + € *
[ 3 < *ﬁ;‘ : “-:,, s ' o *



Students An sa.ndy regions may w1sh to plant hold:mg grasses or erect sand

' fences to study the effect of these ‘measures onaeros1on R SR

. K N P

& -

 Have students demonstrate the process of saltat1on Use a fan or vacuu _
clea.ner to blow air on a sand p1le and observe the results o

-

Medla Resources .

_..SAN'D 16mm. lO'mi_n./sd. ‘COlOI‘.. , P}'Tamld .WHAT ON EARTH? SLIDE SET 0/19/1 ,

“ Films, = - S S
~ AR AR EROSIONAL FEATURES .20. color_sl1des

: ;'DUNES 16mn.'__ 7min. sd. color. Pyramid - Hubbard' Scientific Co..

~Films. T
WIND-EROSION AND DEPOSIT‘ION.-v 20 color - -

_SAND: THE DESERT'IN MOTION. 16m. 11~ slides. Hubbard Scientific Co.

‘min. sd, _color.. ‘BFA Educat1onal
Medla BRI

Teacher References e
ath Valley, ,the la.nd and the legend Natibrzaz Geographic,‘.r : ‘

Flndley, Row "19’7'0

- 137(Jan N 63-1 . .

Woodhouse W. W., J¥. neca, E. D,,‘ and Broome 1976 “Ten Years of Developme7
of Man—Imttated Coastal Barrier Dunes in rth C’az'olma. Bulletln 453 Rale1gh, NC:
Agr1cultural Exper1ment Stat1on, N C State Umv : ; L



The Beach is. a | f; f,
Very Spemal Place

Seg_ment Synopﬂs

» This segment traces man's. activities on the barr1er 1s1ands and
- sounds’qf the Carolinas from early colonization to the present “An

“effort is madesto build a picture of the effects of man's act1v1t1es

. on the coastal zone and to show what has happened as a result of in-
 creased use and misuse. The segment closes by suggesting that each

student will‘havé¥ to, help make ‘decisions. that will decide the. des- -

" tiny-of the coastal lands~-a destlny caught up in a battle between B TR S
ﬁ‘manandthesea _ . : S T

. : 'y

e

Concepts S .' B Objechves

Ma.n\s efforts to control shore11nes 0 After watchmg this segment and. com- o
must. respect natural processes o pleting - appropriate, follow-up activities, -
e S ‘-"',the student should be able to. - RN
. Landforms at ‘the sea's ‘edge are a ol ' :
_Lproduct of wave and current, actlon Y explam the concept of- change
- on'a rising, smklng, or n e ‘as it applles to. coastal land-
~ land surface. S forms AR ~
. e 1a1n and 111ustrate the L
° -At any scale ‘of observatlon la.ndscapes N exp
- may be divided into those areas losing . -~ , . -fo::maﬁ;og :gga‘ileigﬁt% of |
materlal and those rece1v1ng mater1a1 T . vario ° ° T
: : ' e ,pred'ict some effects of man's ..
Do . ...~ efforts to. change coastal forms o
I : o win partlcular areas o R
: o ' ' - s Y
SRR Learmng Actmhes

. Have students orga.nlze a class debate analyzmg the pros and cons of coastal o
development - : . o Lo

Before v1ew1ng this segment students may w1sh to research the effects of storms /

on developed beach areas by readlng accounts of storms in back 1ssues “of newspapers :
'»and magazines. ‘ : : .

i



- . n ' Ae L
B Lt - . .. .. B —;,,,“:

Organlze a poster contest promotlng the protectlon of barr1er 1s1ands and other |

: -_natural resources and ‘the. preservatlon of ex1st1ng natural areas in the United States.

_ment on its shoreline erosion, a.nd dec1de on a course of action to correct any

' Have Students’ choose a partlcular coastal area, research the effect of develop-

damage .
R Medla Resources |
"ALMS N SLIDES L
‘THE NEW JERSEY SHORBLINE T, - WHAT ON EARTH'? SLIDE SET 0/19/2 * ¥
- 'min.- sd, color. Ennromnental S SRR
‘ F11ms Inc. . , S
~ MEN AT BAY. T6m. 25 1/2 min. sd. color,

. _Hitchcock Stephen. W.
L .-'Owens David W., and Brower, DaVJ.d J

- .. Pilky, Orrin'H.,Jr,; Pilky, Orrin, H

&

L
;
.
Q
ERIC

K:mg Screen Product1or1, ’
N

"Teacher References:
1972. Can we savé our sfaltmarsh_'esf?‘

: :ltfationai .Geographic
7292765, - o, AR

141 (June)
1976 Publw Use of‘ Coastal Beaches, Ralelgh

NC UNC Sea Grant Publlcatlon (pamphlet) ;o . )

How to Livé

, ST.; and ’I‘urner, Robb 1975 _
N-‘ C. °.

‘with an Island, A Handbook to Boque Banks, North Carolwa Ralelgh NC
. Dept.. of Natural and Economlc Resources. :

R_asmussen, Frederlck A and- RDD Consultants 1978 Coaatal Awareness - A" Resource
Guide for Teacheps, in- E’Zementary Seience.. Washington, DG:'.Office of Coastal g
Zone Management Natlonal 0cean1c and Amxojpherlc Admlmstratmn.__.a. L

» 3 ‘2
- ! - '.r‘.
7 . ¢ T .l
- Eal . ., ‘
.‘.Y, 154 B
A
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L Xhe phenomena related to the solig, dplcs=$or Programs 20.)
~fthrough 29, Program 20 is devoted to mlnerals fgrgtnps crystQJSmand second as
collectible ob3ects°\ Programs 21 through 24*exPlone¢phéanena it result in -
“land building: = ‘the rock cycle, the theory of plate *teciimics 13 g,4faplt1ng¢'
and earthquakes, and the landforms and rock types- produced b?W§ghe d-metds nils
- morphic processes. Programs 25, 26, «and .27 consider processes. that,wewrﬁf‘f thee
.rocks ‘of the crust- through phy51ca1 and chemical weathering:” ‘stream erosion;:"
.- glacial ‘erosion, underground water, and the formation of sedlmentary rocks. .
- "Program 28 combines -many of the major ideas from earlier programs to trace the
- life cycles of mountains, p1a1ns, and p1ateaus°. Program 29 closes the geology"
: sequence and the ent1re ser1es by con51der1ng the vast expanse of geologic'time.

r

Throughout ‘the geology programs portray the earth as a special place in :
which man is.a relative newcomer with a.unique role to play. Studerts are en-.
Ucouraged to view. themselves as stewards of the earth Wlth maJor respon51b111t1es
to protect the planet for future generatlonso_' ;
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"}Mmerals and Man

o < o L . The Magic of Minerals.

sy

Lo Program Ovemew

“The world of mmerals is a. sc1ence as well as an exc1t1ng hobby for many .

‘program begins with an exploration of the. way
“that result from crystal structure and growth.

~and describes' the aura of mystery surraunding certain

~James Dana: Father of Mlneralogy
| What's a Rockhound?

This
minerals‘are formed.and the. propertles

It traces the history of the science
us stones. The second

-segment chronicles the life of James Dana, who is considéred to be the Father of.

Mineralogy. -In thé final portion,.
“his hobby . and its rewards g

Dl

. A SEARCH FOR INDERSTANDING

- Ch. 3- 1: Elements of the Crust,
" pp. 84-89- |
-Ch. 3-2: Some Ways of Ident1fy1ng

: 73 @h 3= -3: The Shapes of Oonmon
o Mlnerals, PP. 98-102

Gh. 3-4:. The Specific Grav1ty

Mmerals, pp. 102 105

ERN EARTH SCIENCE
Ch 7

_ Matenals of the Earth' :
Ty Crust, pp 153 181 i ‘

1., -Earth Materlals Oommon
Lo 'Eand Uncomnon, p. 112 :
; 5-4: Properties of M1nerals,
»pp. 113-114
. :5%5¢ Determlmng the Hardness
~-.0f Minerals, p. 115-116
Ch..-.5~63- .---Other~Prepert1es of
" Minerals, p. 116 = .-~
. 5-7: Minerals That Make Up
- the Common Rocks in the Earth’
. ‘Crust, pp. 117~ 118

B AR

Earth Chemlstry, PP. 138— .

students meet. a ro(;ldromd Jim Irvine éxplains -
15 rates se\(eral s:mple '

iheral. 1dent1f1cat10n

Textbook References e

. THE'WORLDWE IVEIN

~Ch,-2: .
. ppe 9-200 .. o
Ch. 3: Ident1fy1ng the Rock .
o Fonnlng Mlnerals, pp. 21 35

EARI’H SCIENCE A LABORATOIU APPROACH 3

. Ch. 8%2: Sorting of Earth.
L Hardenlng, pp 164 165

EARIH SCIENCE

103 104
FOCUS N EARI‘H SCIENCE

Ch. 3: Matter, Pp. - 4462 :
Ch. 4-1: Minerals, pp. 63-70. -
. Ch. 4-2: Identification of

Mmerals, pp. 71 83

o
o

The Nature of. Nhnerals, .

Materlals During Coolmg and -

-~ .

JIIS LT
-~ Idea 3-2:Minerals Carry ID Cards
N pp. 85-88 :
0 Idea 3-3:" A Squea.ky Expenence, ,
89-92 .
Idea 3-4: If It Itches Scratch s
It pp 93-96 S
: .Idea 3-5:.. .The New Wet Look, pp. o
. .97- 102 ’
B Idea 3-6:

That's the Breaks, pp..‘_ g



PA R

{ . % * . v ’ T ’ ¢
HOLT EARTH SCIENCE ’ e OUR ENV'IRONMENT IN SPACE

-Ch,- 5 Mmerals, ppr~132 152 et T Chi 4t ~—Realms-of- Matter‘ pp'r64e-4~
: 66 ° - A

INVESTIGATING 'I'HE EARTH - - o E
Ch. 2: Earth and Moon Materlals, . PATHWAYS N SCIENGE -
it fpp 26 48 A _ I Ch. 6: Mmerals Are leferent '
=+ Fyom'Rocks;, ;pp.—30=35
S | C}y‘* 7 Followmg the Trajls:¢f ~

-,

: sonlan nstltutlon Press, 1972 _‘- e el i

N PéﬁrP‘ R‘Lchard M. Wonders of‘ Gems. New York: Dodd Mead and Co., 1963.

M‘:meralstp 36- 40 : "'ﬁ S

‘,‘\;\ ‘; .
- .ﬂ_.».; L

Student Readmgs

. rArem, Joel E Man—Made Cr'ystals Washlngton, DC:_
R 1974 .

The ‘Gem Kzngdom New Y8k Random House, 19’71 o
Gems 'm., the Smthsoman Ins;tztutwn “new ed Washmgton DCF~ Smth

b

.'__'_;fHolden Alan, and Phyllls Slnger Crystals and Cr'ystal Grow—mg ,Ga'rdena'City,' NY:. :

--Doubleday and Co., Inc » ' 1960.. . _ E

'.__Hurlburt Cornelius, Jr. " Minerals and Man, New York : Random House, 1975
J ? Robert W "Mlnerals of the Southwest Ainzona..HzghDays, 48 No 5(1972),
12-3 : L

“

1001 Questwns and Answers About the MLneraZ Kzngdom New Y01ﬁk Dodd,

- —m—md Co., 1968.

- M John Gemstones ‘and’ Mznerals, How and Where to and Them. "‘New.»York

D, Van \Iostrand Ca., 1961

: ~Sor,re11 Charles A. Mmerals of‘ the Woer New York Western Pub11sh1ng Co., Inc ,

1974

e

"“'_Wohlrabe, Raym)nd A Crystals. New York: J By L1pp1ncott Co., 1962. T
. Zim, Herbert S., and Paul R. _Shaffer Rocks and Mzneraf‘ New ™ York Westem

Plxbllshmg ‘Co., Inc., 1959.

"5’158‘.. TR v



The Maglc
of Mmerals

. “Ten

gnent traces the hlstory of man's kiowledge. of
folklore of pr1m1t1ve ‘man to the development of S e
system of ninéraldgy in 1854.- Speclal emphasis. is. given to. the S e
mystery SU: oundmg the famous Hope Dlamond and other "precious" e ; '

stones. - egment “then focuses on the ‘growth and’ structure of . crys-
tals.. . troduces the unit cell as the basic unit of crystalline -
structure By:means of special photography,, students watch crystals;.

growing “from- a melt, They see that'crystals have planes, axes, and |
_Centers. of symmetry,. The six basic Crystals are. cons1dered in turn, *°
beginning with isometric and moving through ‘tet ,agonal to: orthorhombic,.

hexagonal ‘monoclinic, eand triclinic. T case the. system's sym- - R
. metry”is 111ustrated with a.madel; - followed by-actual mineral examples IR
" The: segment. concludes with a- series of speC1mens 111ustrat1ng varloUS T
: unusual growth habits. ‘ a0 . :
Concepts T I Objectlves L
Earth materlals ‘behave accordlng to | After watching this. segment and’ complet1ng S
" basic natural laws - TS .appropriate follow-up act1v1t1es, the o

. : student should be able to '
- The physlcal propertles of earth T
' materials are determined by the. k1nd def1ne the term mlneral

~and arrangement of atoms compr1s1ng e ) .
“them. - C e explaln how crystals grow and 11— o

. lustrate the six basic crystal
" Systems with approprlate modes A
'of symmetry S "

,. Crystals are orderly arrangements of
- atoms and exhibit relat1ve1y un1form~
: propertles :

L3 toe
o
LA

» l.eammg A_ ] R B
Have students make a dlsplay showmgn hé " Comion rock formlng mmerals" "Include
=ach mJ‘.neral's chem1stry, crystal structur&, and commerc1a1 use% ' :

"‘Have students prepare posters 111ust:rat1ng some facts of the sC1ence of
mneralogy or deplctmg the 11ves of famous mlneraloglsts; (See Segment 2)

L ;v

e,

1




_ If this segment is used for review purposes, have students prepare d1sp1ays
. or posters ‘illustrating the six crystal systems symmetry, the unlj: ce11 crystal C
growmg, or. unusual growth hablts S _ e T R

rldave students conduct #2- 4 "Invest1g t1ng Mass Volume and Den51ty" 1nvest1- T
gation from Miles F. Harris's,et al.Earth Science Currlculum Project textbook Co
INVESTIGATING THE EART'H (1973) pubhshed by Houghton M1ff11n Coﬁtpany, ‘B’oston, -
Massachusetts '

3

Se;)\ up. a c00pemtlve proj ecte with math art and sclence teachers .
bulld 1ar t:rystal 1att1ce models 3 :

| Medla Resources :. { .

CEam - TS |
- EARI'I'I SCIENCE MINERALS AND RCX:KS 1611!11 ABRIIX}ED GUIDE CRYSTALOGRAPHIC M)DEL
: ’ ' Indlana Un.w' "' ., CONSTRUCTION KIT. - 15 héavy paper _
- " models, ‘tWard's Natural Sc1ence R

Lo , » e L Establlshment Inc. . oo
FIlM I.OOP N S MOLECULAR MQDEL KIT. 'a collectlon of -
‘MINERAL STRUCTURE. 1. color f11m loop e spheres' fand. connectors Hubbard _
* L Hubbard Sc1ent1f1c Co - e, Sc1ent1f1c Co oL T -
bsumzs N Ll MODEI.S T R
4 WHAT ON EARI‘H‘? SLIDE SET .G/20/1. .. . rW.L\RD'S GELLULOID CRYSTAL M)DELS -6 &
R L o, _crystal models. Ward's Natural
% L S Sc1ence Establlshment Inc. o
I ‘ B | o ..f LA'I'I‘ICE M)DELS models ‘of atoms arranged
R ceoveoe T iy " inia solid, Ward's Natural Sc1ence
\ S . : . . ,
SO o Toeom T L Establlshment Inc e
RS ""*Teacher References R \S
Berry, Leonard G -and Mason, Brla.n 1959, Mineralogy: Concepf;e Descmpmons, [
Detemmattons -.San Franclsco - WooH. Freeman and. Co. = :

g Hurlbut Cornel Jri., and; K1e1n Cornelns 1977, Manual of‘ Mzneralogy After J D
Dana 19th ed New’ York John Wiley. a.nd Sons, ‘Inc Y =
Rapp, G. 41971; CoZor of Mmerals 4 ESCP Pamphlet Ser1es No.'6. Bosto_n: _Hought,on_ ff._ ,
o leﬂlnCo . RS - e

NPT
Slnkankas John 1966 Mmeralogy A Fwst Course. New York'- Va.n NOstrand oy
: Relnhold G. e %
T Whlte .Peter.T. 1974 Gold the eternal treasure _ Natwnal Geogmphw 145(Ja.n )
' 1 51, . )
Zahl Paul A.. 1977. Amber golden w1ndow on the past zvananaz-aeogmphw 152
S (Sept) 423- 435 TR S R SR g




Jo James Dana:
L Father of MmeralogY

R T T S : .
LW ! Lo N . Coe R
o "" 4 . . : L . : . .
|"..f Lt ' : - T N . . ’ ’
: A y

Lo Segment Symjps A

. Few md1v1dua1s have: influencéd-a. branch of sc1ence as profoundly

s Jasies- Dwight Dana. This segment trdces Dana's life and‘work,
.. beginning with his birth in the V111age of Utica, New York, in 1813

- It highlights his adventures as a student, teacher of mid-shipmen,
~explorer, and teacher. ' Special. attent:,on -is given not only to Dana's" .
_development of the first systematic treéatment of m1nera1 c1ass1f1cat10n S

~but to the time perlod in wh1ch he worked o LT RS

. Man's m1nd is his most 1mportant too-l o .After watchlng -this ‘segment and. com-
' :for 1nvest1gat1ng the ea:cth - :. ... pleting appropriate follow-up activi- .
: Tie e t1es ‘the student should ‘be able to .t
o Man's Senses are used to make obser’- » R
~'vations; his mind, to 1nterpret I . explam ow James Dana applled
‘._observatlons . : P.. 7% - his senses'to interpret the .
o ’ : . basic propertles of earth
‘o The phys1cal propertles of earth matenals - '_ materlals .
. are determined by. the kind and arrangement o ' glve exampl es of ways in whlch I
. : s . e
» .of atoms compr1s1ng them e ‘the physical properties of -
R : T mlnerals are 1nterpreted by L

Sy

-

Have students try to group mlnerals accord.mg to drfferent cr1ter1a such ‘as’ .
slze, color, and general shape i : L , ,

-a‘?

Have students read blographles of James Dana and other famous sc1ent15ts

Have students researc}}‘iearly m1neral 1deas and theor1es

Concepts SR SR Ob,ectwes IR

I.eamlng Achvnhes R o L

Have students construct dlsplays hlghllghtmg James Dana's 11fe and work




ERIC

Aruitoxt provided by Eic:

"Boyer, DaV1d Sf 1974\. .Il'he glmttermg w0r1d of rockhounds Natz" nal Geagmphw

’ Fenton, Tarrell Laar, dnd Fenton;

e . ~vll ’
i g o
.‘\‘ .
Have students prepare dlsplays 1llustrat1ng early bellefs_aboutbthe
of mlnerals L

o g :: .
g o . Ly
) ; _.'q-'. ‘:5 o ‘ '-" :

145(Febe): 276-294,

:-Mildred A 1952 Gwnts of Geology. \Garden
Clt}” N\_’. 'Doubledp.y .and':Co., Inc. i '




AR - 20-3
What’s a 0

TSegmént Synopsns A AN
- Mlneralogy is one. of the mqst popular hobhies ¥n- our country ﬂWhat Pl

© better. way -to: learn about” the hobby and.simple %ident'ification techmqueg :3"'.. :
. than by talking to a ‘rockhound. - Jim Ifvine became a rockhound wiin hls Z
BRI e1ght-year-old ‘son needed to make a rock collectlon. ‘Since ‘then the i« -
K
"f

.. hobkby has absorbed most of his-spare, time. “Jim introduces the. hobby and
i science-in aninformal conversgtion.  After outlining his 1dent1f1“cat10n

prgcedure JJm= demonstrates his*method of ‘cleaning spechmensgand the: . . /.o 0
¥ s le: tests e uses for. 1dent1fy1ng minérals by luster;: specific. gravity, et ol
* . hardness, cleavage, and- fracture,  Studerits can follow the logical steps ' ‘ L
° ;requrred for identification and’gain an. understandlng of the unlque a.nd AN

almost unlmuted hobby of "rockhoundmg R R

T R Objectlves :

B :,-.-After Watchmg this segmefht and '
»- pleting appropriate follow-up act:
: '- the student shQuld be able to .

-\ Many- sc1ent1f1c pursu;ts can, be con—*
verted ,mto productl e and enJoyable
: 'j hobbles LS

Heiéplam how smple tests can

., 'identify-the basic crysta,l
~structure of‘a mlneral
‘.,_;demonstrate the s.equence of T
"'simplg .tests and’ lbglc used to A
1dent1fy mmerals R AN
L‘,.e_mlaa.n the klnds of § ct1v1t1es o
-’!roc]dxomdsl‘ carry ou as S 8 hobby. =

" Have students mvestlgate Gommgn- m1nera1 tests. such as: luster hardness, S
spet:1f1c granty,,cleavage ,and fragture f_:Also mclude -one, or two smple chemcal o ERIR R

'teStS-n 'ﬁ ——




Have studeénts conduct #2- 3 "Investlgatmg Rocks ‘and M1neral's" investlgatlon ¢
from ‘Miles F. Harris's,et al;Earth Sc ende Curriculum Project textbook, INVESTIGATING
.THE EARTH (1973), published by Hought®: M1ff11n Company, Bgston, Massachusetts PO

Inv1te a local rock}mund to demonstrate his ho\bb\f to your students. _
_ Hold a student rock swap at your - school and 1nv1te ﬁudénts vfrom nearby séhools ,

to Jorn you.: _ : . .
' Have students write a.nd\produce ‘thelr own m1nera1 story usmg super 8mm £ilm,
v1deotape or s11des. o R - ‘ RS
! R N - ’ 1 . Y . R .
." . - vl . . [. "3 .
o MedlaResources e __'é.g
y T _ L
l-'ll.MS - a ' * STEREO STUDY BOOK e
MINERALS AND' RDCKS 16mm. 16 min. sd. ‘Tachter, David. STEREOGRAM BQOK OF ROQCKS,
*color. ‘Ency. Brltannlca Ed Corp _- MINERALS AND GEMS. Hubbarc*Suen- \
N ' t1f1c. Co. - . -
" Note: See the U. S. BUreau of Mmesfllm R .
: listings for films on various - - KITS : £ ' ,
, ~minerals and jineral resources of .
_ ‘ d1fferent states. _ - CLEAV#GEJOLLECI’ION set of specimens.,
e L . L ‘ Iar S Natural Sc1ence Establlshment
: » P , nc ,
FILM lOOPS , , :

INVESTIGATIONS IN SCIENCE "EARTH SCIENCE DENSITY T.. jét of shapes Ward'
SERIES. 1 color film loop.’ Ba11ey- . Na ural 1ence Establlshment Inc
. .~ Film Assocn.ates 1970. = .

‘ EAR’I‘H MATERIALS T’ quant1t1es of %
- MINERAL PROPERI‘IES PARTS 1 AND 2. 2 color . : Specmens Hubbard Scientific Co

f11m loops Hubbard Sc1ent1f1c Co.
] FRACI'ION COLLECI‘ION ‘set, of specimens.

' 4 e C Ward's Natural Sc1ence Establlshment
|  ALMSTRIPS w0 Ine,

QISCOVERINGROCKSANDMNERAIS_.. 4 film-. - L, SRR
strips.. 2 recordings. Coronet LUSTER (I)LLECTION set, of - spec1mens ”

- Films,. 1970, o i S " Ward's Natural Sc1ence Establlshment" )
Inc, LI

' ROCKS AND MINERALS. . 4 filmstrips.’ 2 = -
cassettes. Learnmg Resources Corp . ROK FORMING MINERALS. *oo specime& each

1974 . G ", .on a tray, Ward's Natural- Sc1ence
B v ) ] . Establlshment Ince
SUDES ' S t,;.‘ o .6“

* MINERALS, . 20 color s11des Ward's Natural CHART
.~ .Science Establishment, Inc. " ROCK IDENTIFICATION KEY. Eaﬁh Sc1enf:e
ROCKS AND THETR MINERALS, 20 slides.: So- Materials, . o v
" cilety: for Vlsual Educatlon o o o o

* WHAT' ON EARTH? =SLIDE SET G/20/3.
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*trlch ‘R..V. :1969‘ MLneraZ Tab#s: wHand-Specimen Propeﬂ:'z,es of 1500 Mz,nerals.
New York:. McGrduw- Hill Book Co. = . é . .

'Frondel Cllfﬁ)‘rd © 1962, *The System of M‘z,neraloﬁqof James [5»1ght' Dana arld E’d—
. ward Salisbury Daha..- 3 wls. ‘New York: John Wil and Sons', Inc.: :

‘Pough, Frederick H. 1976, AsTield cmde 3R '/eké and eraZs. 4th.ed. Bostoh:

Houghton Mifflin Co. - 9. _ _
. ’ ° “ a .
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. Our Dynamlc PIanet |

N . R ._ The. Rock CycIe |
I The Contments are Movmg

~ .What has and 15Jhappen1ng to the .earth's crust
Lohg term Changes have built mountains, plams and
‘have resulted in canyons deltas, and other. surface feat
also affect us as rivers change their course, volcanoes erupt,
shake the crust. In this’ program, students- are introduced to the comp
ideas that explain how the crust is changing. The first segmént examines -th
--rock cycle, illustrating each stage and.its rélation to the others. . The second ,
- segment traces the development of.the plate tectonics ‘theory (contmental dr1ft)
! and demonstrates how ’that theor)’ accounts for mountam bulldmg aroxmd the world

processes [

N R

g e ? Textbook References A oo
A SEARQ'I FOR UNDERSTANDING o " Em SCIENCE "A LABORATORY APPROACH
"’.- - Ch. 5-1: Cnmt "Mantle and - .. Chi-8-117 Mountains Form the Earth,-
! » Core, .150-1538 s pa 163
: Ch. 6-4; The Restless Rocks, - i Ch 183 31d 'Iheorlesﬁjgbclnﬁlt tam
C ek S * Buildin, 9
s pp. 196-200 . ﬁ'%. SRS s - 16
o .MODERN EAR'IH SCQEN 3% -7, EARTH SCIENCE: IIS
- ~th. 10: ts of ‘the arth! 's < . Idea'4-8: .Even Rocks Aré Recycled
B CI’lBt pp 207-231 -, v N pp. 157-160 - S
. ey - Idea 6-2: Even the Earth Do&s Not =~ *.
i DPATTERNS IN'OUR ENVIRONMEN? 4 . . Sit Still, pp. 207-210. ..
O Ch.* 5-14: _ Metamorphic Rocks-- o ' e
' The Link in the Rock (brcle . FOCUS ON EARTH SCIENCE L e
: o pp. 125-126 . : , .. Ch. 17-1: Dlastrophlsm, pp. ‘318- .
‘" #&¢c Ch, 8-10: Floatmg Contments? BRI ' .
' * pp. 237-238 e Ch. 17-2: Ipternal Forces PP. .
P Ch 8-11: Drifting Continenes =~ . . - - 321- 32‘5 S
TR "f.'-o and the ‘Earth's Ilfterlor, pp. 4. . Cho 17-3: .Continental Drlft Theqry, :
' 8-239: ' ' . ‘Pp. 32@1 336 . . - .
' Ch 12: . Active Belts in. the o Ch4 Rbcks pp. 84 91

Earth's Crust, pp. 240 242 .
- . e HOLT: EARTH SCIENGE
-.' THE WORLD WE LIVE IN

. . G L ‘Plate Tectonics PP 16 42
¢ - Ch. 14: Mountains, Plateaus s ‘
i o and Plams, pP. 207-225 o« e INVE%’EIGIIX}‘INGNbT}lﬁtEAﬁHFrbm the-sea S
: S o i s o
o e . % . pp.233-258 S :
) . ) . o . oy - " . b
7. . . & . ’ ',.." \ . 167A . /
|‘ ) . s ‘ : “ “' .




'

o ~ . \ L .
" . M N . . -

’ ..' OUR ENVIRONMENT IN SPACE- - . . o PATHWAYS IN SCIENCE

© Ch, 22: Bending dnd Breaking of the ~- .. No references. .
. Earth's Crust, pp 455-488 R .
- Ch. 23: Rifting or .Ocean Basms and .
Contlnents, pp 489 507 PR S

' Student Readlngs . S

Anderson ‘Alan H. Jr The Dmftmg Contments New York - G. P Putnam s Sons," g
1971,

Calder, -N1ge1 The Restless E'ar?:h New York V1k1ng Press, Inc » 1972

. Colbert,, EdWJn Wandemng Landa and Ammals, New York - E. P. Dut‘ton and Co. S Inc s
1973; ' \ .

Glen, W1111am Contmental Dmft and Plate Tectomcs New York Eharles E Merr111 '
' Publlshmg Co. 1975 - . '

The Movmg Contments New. York Charles Scr1bner s Sons, 1972

'. Hamilton, Andréw:< "Glomar Challenger Drills Deep Sea Peephole Into Earth's Past "
S Popular Seience;~May 1971, pp. 58-60. :

E I-Klrtzler, Ju;R.y'and R, Do '11ard "Project Famous--Where the Earth ’I\xrns Ins1de
Out."” Natwnal Geographicy,~May 1975 PP. 586~ 597 602-615.

Hyde, Margaret D. The Earth In’ Actwn New \gork. McGraw-Hlll Book Co 1969 .1' |

Institute of Geolog1ca1.$c1ences, The Storygof the E'arth ’*London Her MaJesty'
- . Stationery Office, 1972. \ N

Lauber PatI‘lCla This Restless E'arth - New-¥ork: Random House', 1870 SR

N E'arthquakes‘  New ch,entsz Ideas"About How dnd Why the E'arth Shakes;
N York: Random House 1972,

Ley, W111y The: Dmftmg Contments New York Dav1d McKay Co > 19@9

Marvm, Ursula B. Contznental Drift: The E'voZutwn of a Concept Washmgton ‘DC W
_ - 'Smithsonian Instltutlon Press 1973 . 3§ :
Spe1cher Jéhn, .'Plate Tectonics: A Startllng New V1ew of Our ’I‘urbulent Earth"" o
Popular Seignce, June 1972, pp. 84-89. . A : v

"y

Su111van, Walter., Continents in: Motwn ‘New York McGraw H111 Book Co 1974

| " Tarling, Don, and Maureen. Tar11ng " Continental Drift: A Study of the. E'arth"s Momng
- Surfaceo, Garden C1ty, NY: Doubleday and Co » Inc., 1975, -

‘
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Segment Synopsns

e THE ROCK CYCLE introduces -students to the major processes that
change ?\e surface of our plangt., The.segment begins with magma being
T

-

thrown from the throat of a volcano. The cooling igneous rock is then
" followed as.!it hardens and is weathered with time into soil. The . .-
eroded soil ‘is  transported and deposited as.'a sediment, cemented to-
_form sed1mentary rock and. still later subjected to the heat and pres-. .

~sure that results in'metamorphism. The. result is that in this short

‘segment, students may follow earth materials .through the -entire rock

. cycle in a brief period.of time, - The segmént's emphasis is on the en- -
‘tire process. . It presents a model which can-be used - -later to connect .

. more deta11ed treatments of each’ phase of the cycle

Natural forces acting today are- the o

.F.
'..’

4
°

Concepts Objechves

‘same as those which have-been actmg ~ appropriate. f6llow-up act1v1t1es the:

Have students assemble examples of the maJor rock types and construct a d1s- ' K 3

play. ‘

~ .. . e cot

Students should be 1ntroduced to .the’ followmg terms -prior ‘to’ V1ew1ng the

segment:

metamorphlc rock. - However they should not he- requlred to understand the1r ‘meanings
in detail as the terms Wlll be emphasued in later segments

magma, 1gneous rock, weathermg, erosion,.sediment, sed1menfary rock,

Wy

After watching this’ segment and completlng

‘throughout the ages. . S student should be able to . .y
. M1nera1s may indicate environments.: ‘ e explam the theory of ﬁhlf,or—f{'
- Depending on the conditions, thesame- ~ . '~ mitarianism as it- relates"to rthe ‘
" chemical elements may combme to form . - rock cycle ' ,'J - SR
. minerals and rocks of vary1ng com-- B B
position and texture. ° . w7 . ,explam and d1agram the relatlbn—
' .. . ship of different kinds of rock -
. The tocks on and in the crust change. " + » within thesrock cy¢le and.describe
©. in response to changes in their- en- - 7. _how the cycle, responds to changlng
. Vironments. - : S S -emuronments T o :
Lo - ‘. ‘ . K ‘ " o S ..' .:' e @ v
N l.eammg ActMlles P A



- Have students coflect ph'otographs of processes 1nv01ved in the rock cycle and
‘construct a bulletin/board or display using the materials, If:spgecimens .are’
available they should be included. Students should

- in pathways ‘that may occur in the cycle '

N '
U ".

stress mod1f1cat10ns and changes

| Medla Resources Syl

AMm:- . SUDES

THE- EARTH IN CHANGE‘ THE EARI'H'S CRUST. WHAT ON EARI'H?; SLIDE SET .G/21/1. . .. o

© . .16mm.: 16 min. sd, color. Ency. o : : el

o .Britannica Ed. Corp. - . - e

“ , .' ' : B ,TRANSPARENClES o Co

: ¥ ' THE ROCK CYCLE. . 1 color’ transparency

, Fll.M LOOP i : Hammond Inc S
~ ROCK CYCLE. 1 color f1].m 100p Hubbard

ROCK CYCLE 1 color transparency.,fHub- .

T : . : ' bard Sc1ent1f1c Co S o

- EARTH SCIENCE .THE ROCK CYCLE 2 film- MOD[[_ el . v
~strips,. 1 disc recording. Society -ROCK gya,g MODEL, - 24n x 13" fmodel zo -
for Visual Educatlon X - _-

‘Tock specnnens Hubbard Sc1ent1f1c :.
- Co. -~ S g '

SC1ent1f1c Co

'IHEROCK CY/CLE. Solo Learn 1 f11mstr1p T e R T
. l‘cassette tape. Ward's Natural. " - B AT é‘:
SC1ence Establlshment Inc.. T R BRI o

M -\ VRS R ‘. N ;
R
YR .
W
- .
.0

_ Teacher Reference AR
"?‘Slngh, Raman Jey: and Bushee, Jonathan. 1977. 'Ih&rock cycle._ Thq Ja' rn
. Geological Education 25: (Nov): 146—,147‘, N - WN; "

W ~f-,:5';"':'.3.*' IR v
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THE .’GONTINENTS ARE M)VING 1s a stra:xghtforward explanatlon of 'the v ‘,.s»v”"
1deas ‘inderlying the theory gf'plate tectonics., The segment H¥ging’ w1th .
-4, statement of :the theory of. m,lrfomltarlanJSm ggrthe problems that c
eveleped as James Hall. t;aed to.explain. Toek’ sedtiences in’ the northem
alachians. . ‘The ‘idea is- d‘everlo i his rical Derspectlve mQving -
_fro{n th_“.,;,'early theory of i ta,sy ..the stie .' fic process of ocean
! “ then:'tg! the cfi?cov’éry Of maghetidbands .on either $ide
antic Rldg‘e 2 fevival of Alfred Welthers: %theory . ° i
rx,ft' ?$tqdent see’ 1sostasy explamed using models : 7"
GLOMAB GER ‘to; view drilling procedures .
spréading. ” Extenswe use of graphics. .
y tal plates-match,.and trace ~rock imits ' . -
i cher. ey alsosee’ the plate t8otonic thepry ',
lsupporte thmugh ’d‘ie endenc’&\of hedts flow, ‘seismic patt , and 7
s voleanid riptions. aro oun the world,.The. ‘segment Afitroduces 'subduc-
. ‘tion’Zofies and. s1iding: plate contacts such: as the Sa@’i’Andreas('fault
s zone, Tt coneludé%}.‘,_ it animati
voe over the precedmg t

After watchl g this segmer;ﬁ’ and- cﬁletmg -
“*same_as’ those Wh1Ch have ‘been: appropmate; ollow-up act1v1t1es, th.e 5
a through the’ ages. . None: of ‘the ‘many - ‘stude gt ShO d be able tO o7 g
. theories' that have.begn: proposed toy;“ n
"account for the earth‘s overall surs’
face, COnflguratlonv is wholly '53tiss

o 3 A t’eétonlcs

. factory, ! , ,
. Th theb of i ost e thath: . . e;;plam the baS1c 1deas mvolved T
e 'th: lessrgense f:rus:s{spgg’gi sg hat‘( /% dn the theory of plate tectonlcsl ok

hibrces dcting foday arq,

?ff_\ o LS oy explaln the theory of uni formi- -
TR *t‘arlamsm as it applles to plate

4.;{@!'3,. . ive examples of surface features o
SV at-yield evidence of tectonal -~ v "
Py &; act1V1ty in the. earth's crust

7. L x".’,';k», T i DT

‘o 'The theory of plate tectom.c pro

. _poses ‘that theéarth's ‘ove ',ll
¢ surface rrangement is. de -
by activu:y‘ in the mant}g¥
- causes: crustal pldtes:
on the: planet’s sUrfac%




: ThlS segment may be usea before studymg foldlng, metamorphlsm and other geo-:
; loglc concepts. as an introduction to the underlying.theoretical framework of geology
- orasa Teview: and theoretlcal answer to -evidence prev10usly stud1ed .

» . Students should be aqualnted W1th the follow1ng terms. p}rlor to v1ew1ng the .
‘segment: continent (1nclud1ng cont1nent names), crust mantle volcanlc SelsmlC
-un1form1tar1anlsm 1sostasy. R B PR e _

: Have. students collect newspaper accounts of volcamc eruptlons and earthquakes
".and plot them 0n world map which shows the phy51ograph1c conflguration of the ocean :
'floor ' : o ' o

' Have students prepare models, dlsplays or posters 1llustrat1ng the structure of
"subduct1on -and r1ft Zones. C , . R ‘
o Have students prepare a series of posters all usmg the same format, to show the -
p051t10n of the continents at various times in the geologic past. One p0551ble ‘source .
_.of information - is the article "Continental Drift Reconstruction and Ammatlon" o
-.by C.'R.. Scotese and D. W.. Baker: 1n the JOURNAL OF GEOLOGICAL EDUCATION Vol 23,

No 5 (1975) . PP 167-171.,

‘n

Have students try the act1v1t1es descr1bed in’ the follow1ng art1cles
'..l. Beck, Myrl, et ‘al: . 1977. - Which* way -is. north" TI—{E JOURNAL OF -+ |
, GEOLOGICAL EDUCATION 25 (Nov.): 141- 143 i g o
L -2. Wlelert | Jan S 1977 A teachlng strategy employlng polar wanderlng
v datas - JOURNA,L OP‘“GEOLOGICAL EDUCATION 25 (Sept ) 106- 107.. .

m .
e Médla Resources
AMS f  FILMSTRIPS |
" CONTINENTS ADRIFT. 16mm. 15 mln. : sd CONTINENTAL DRIET I: A THEORY IS BORN
“ color.. Amerlcan Educatlonal"Fllms Solo Learn. 1 filmstrip, 1 cas- -
1971, . s X o ; " sette tape. Ward's Natural -

o , Science Establlshment Inc.
_ DEEP SEA' DRILLING PROJECI‘ 16mm 27 l/2 _ ' '
. . min: -sd. color. AssoCiation--Sterling CONI‘INENI‘AL DRIFT II: SEAFLOOR SPREADING

Films. _(a National- Science Foundatlon ~ Solo Learn. 1 fi ip, 1 cas-. -
Film) o N :sette tape. War‘.. tural Sc1ence
: ' L Establlshment L
NOT SO SOLID EARI'H "16mm.. 25 min. .sd.. . .o 0 . . T T T
-, color. T1me-L1fe Films, 1971. - . " S T R

- THAT VERY SPECIAL SHIP.. Il6mm. 27 min. 'sd:‘ WHAT oN: EARI‘H" sﬁima SET G/21/2.
color. 'RHR Filmedia Inc., 1974.° S : ST e
- (a Natlonal Sc1ence Foundatlon Film) o SR

. MAPS 5 : '
"THE RESTLESS EARTH: PLATE TECI‘ONICS 'I'HEORY PHYSIOGRAPHIC MAPS SERIES Nat10na1 Geo-
" .. 16mm. " 58 min. -sd. color. Indla.na o graphlc Soc1ety .

. Univ. Film Library, 1972.
R _" . J . Society ofAmer1ca

? : . . \

GEOLOGICAL MAP SERIES. Geologlcal oo



I Teacher References RSN
: "-Ahderson ‘Susan’ H 1975 Man's f1rst look at ‘the mldﬂocean rldge. IVOAA.
h Jan 12 19, -

"i; B1sque, Ramon E 1970 ontroversy is born. The Sczence Teacher 37 (Aprll)
oot 3541, i

, Cloud Preston,. ed. 1970 Adventu_res in Earth H'Lstor'y Omg'l,nal SeZectwns From -
- Steno to Present. Sa.n Francisco: W H. Freeman andCo; ~.  ° -

.Dav1es T. A. 1976. ‘Five hundred holes and seventy-three holes 1n the bottom of
" the sea--some results from seven years of deep sea dr1111ng Journal of
‘Geologieal E'ducatwn 24:. 143-154, ° . : »

Kaufﬁnan Erle G.’ 1976 Plate tectonlcs—-maJor force 1n evolutlon | The Sei'ence _ -
. -Tedcher March ©13- 17 _ PR :

'.:,-Korporaal Arie, et al. 1978 How fast 1s the ocean floor movmg" Journal of -
' Geological Educatwn 26 (May) - 104-107, ' Z

'.SC1ent1f1c Amerlcan EdltOI‘S 1976 COnt'Lnents Admft and Conmnents Aground
- Readings. from Sezenmfw Amemcan. -San - Fr,anc1sco W. H. Freeman and Co.

' Seyfert Carl K., and Sirkin, Leslle A, 1973 " Barth H’Lstory and Plate.. Tectomcs
" . An Introduction to H'Lstomcal Geology. "New York: . Harper-and Row.”

""Wegener, Alfredi 1966. The Omgzn of Cont'bnents and Oceans. New-York Dover '
L PUbllC&thnS, Inc. :

.Wy111e Peter J. .1976. The Way the E’arth Works CAn Introductwn to the New GZ'obaZ ,
e Geology and Its Revolutwnar'y Development New York John Wlley and Sons,
Ing, o , , _ : ,
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“

FOldS’ Faults and Mountams

. ;"" " When the Eanzh Shiakes' '?
R _ Mountams areithe” T

- ‘3 patt of the process of mountain building.
. ‘introduction to folds and faults, proceeds.

Program 0vemew» :

These next programs followmg ‘the mtroductlon of the plate te%'l
" at the most discerniblé features involved 'in' the structure of e earth, The folds,
faults and: earthquakes that result from’stress: and strain-on.t

\Mld PIaces of the Earth

onics: theory, look

e crust are all"
This program, opens vith"a photographlc
to a.discussion of earthquakes as the ' -

"'outward sign of tectonic activity and concludes- ‘with an-‘excursion into high moun- & -
‘tain country. - ‘The first segment dealing with folds and .faults is purely instruc- .
tional; the second attempts to recreate the feeling.of:an actual earthquake; ‘and |
" the fmal ‘segment is’'an attempt ‘to’ help students, understand the: enV1ronment in h1gh

S mountaln areas where few people are- pr1v11eged to- 1qve or v1s1t

; o A SEARCH FOR [NDBRSTANDING
B - Ch, 5-2: Forces: W1th1n the
S ' Earth, pp..'154-159 -

. :Chy 5-3: 'Rocks Change The1r L

. 'Shapes, pp. 159-165. - . "
~ Ch. 5-4: Earthquakes, pp ' 165- S
L -'170
. Ch. 2 The Appalachlan ngh- S
o lands pp.. 55-59 : R
© Ch., 2-4: "The Western nghlands T
- Ppp. 66-71 .. . o
~.Ch. 2-5: The Pac:1f1c Coast, pp.

“71-75 o o

Ch., 7-4: .IVbuntalns pp. 223-

sl ,

" . 'MODERN EARTH SCIENGE -~
. Ch 10: Movements of the Earth'
i Crust, pp.: 207~ 251

. PA'I'I‘ERNS IN OUR ENVIRONMENT B
. Ch. 8-12: Active Belts in the"
- Earth's Crust, pp. 240-242
Ch. 8-13:

Pp. 243-244

Textbook References,_..

- Ch. 8:5:

& -." EARI'H SCIBNCE
" Idea 8-4:

Anothet. Interpretation -~ . s
" of the Earthquake Belt Pattem, S

75

' R0use Be1ts, p 245
“THE. WORLD WE- LIVE IN .
A Ch 127 D1astr0ph1sm pp..182--

o191 B

Chi 15:
" .Ch. 14:

Gh 8-14

Earthquakes, pp. 226- 237
“Mountains, Plalns and .
Plateaus pp 207 225 Lo

o BAKIH SCIENCE:. A LABORATORY APPROAGH
. Ch. 8-4: A Look.at the Appalachlan
‘Mountains, ‘pp. 170-171
'I'he Rocky Mountains--
" A Spine for the Contment
p. 172
- "Ch,_8-6: Mountain Bul%dlng By
SO Faultlng, pp. 173 L

IS 1
“Idea 8-3: Do Not. Bend or Sp1n- S

dle, pp. 287-292.°

- It's Not: My Fault, PP-.
- 293- 298 S al

%h AN



'+ McGraw-Hill Book Co.; 1972

S Ch 17: " Crustal, Movement PP 318‘ Ch 22: /Bendlng ‘and: Breakmg of,
S 77326, 3353520 . iy the Earth's. Crust, Pp. 465~

_ Ch 18: Earthquakes, pp._353 373 _— RO R e
e H_OLT EARTH SCIENCE ' L PA’I'HWAYS IN. SCIENCE ST

Ch. 1: Plate Tectomcs, pp: 16- 2 0w I1yCh. 1: cAction dn- the Earth
. o Che 20 Bendmg the CI‘LBt, pp 64— S o Upp. 13-7T L -
_' ,<‘-, 96 L Lo B © I Ch. 3 hblmtalns Rlse, pp;v_
e INVESTIGATING THE EAR'IH : S TR g
) Ch 1133+ Studying the Interlor of the S

* Earth, pp. 280-288 . s . S

BRI 3 [

Ch.. 11 Mountalns from the Sea, pp “‘.f o ST

Student Readmgs " 1

-,Atwood W W The,Rocky Mozmtcnns New Yorks Vanguard Press, 1945

L Brooks Maurlce. Appalachzans Boston‘ ';Houghton M].fflln Cg., 1965 L

“ Canby, 'Ihomas Yoo "Gallfornla s: San Andreas Fault " IVatwnaZ Geogmp}l )

_ pp.. 38-52,. - . R s pRE

InCopl, Robert, ed. E’arthquake C’omtry'? Calzfomﬂa. ‘_ rev ed Menlo Park CA

oy Lane Publishing Co,, 1971,
o Instltute of Geologlcal Sclences The Stoz'y of ‘the E’am‘:h London Her MaJesty'
Statlonery Offlce, ‘ 972 e
" ‘Lauber, Patr1c1a. Thw Reatlesa Earth . New York Random House, 1970 .
--Leet L. D., and. Florence Lest. E’arthquake Dzscovemea Loge wmology New York

7 Upen. Publlshmg Co.yInc., 1964, L & iy
. Levenson, David., A Sense of the Eari:h Garden C1ty, NY "ural HlStOT}’ Press
AT SR o aERedy L -
'_‘,‘-Love, J. D., ‘and J.- C Reed Jr., Creatwn of the Teton LA 'The Geologw Story

2 of Grand .’I’eton IVatwnaZ Park Nbose WY Grand Teton Na
, 1968, - : ) o

‘ Hlstory Assoc1at10n,
. '_McKee, Bates Cascadza .’Z'he GeoZogw Evolutwn of the Pa“fw No?'thweat. New Yc_)'rk:, 1 ‘

pakiser, L. Ciy Baibthgyiakics. Washlngton, DC: UL S G‘___ ical Survey, 1976 (pamphlet)

| U.S. Geological.Survey. AstE¥S Faults of Califormiaf f_w.as‘hin en, C:- U._s.- ‘_ -‘;
. Govermment Printing Office, 1976. (pamphlet) { * . -~ S

:‘“-Zlm, Herbert S Rocky Mountama New York Western Publlshmg C° Inc ’ 1964 . | ‘
‘ SR 76 e Lo

) P . Lo, SN R . . v
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Folds, Faults,
and Mountalns

e T g Segment SYI'IOpSIS IERETI
, '_ FOLIB FK?ILTS AND' MOUNTAINS - i dioduces students to the maJdr types '
oo defomatlonal forces ‘and the.1and®ms that may reésult when they.are : . -
, . .present,- -The program' beglns by describing. anticlines and synclmes usihg.
+ +examples from the open folds of the Ridge. and Valley Brovipce in Virginia,., = . -
.. " -Examplesy are shown of $mall drag-folds, chevron:folds,. flow folds, and- o
T megascoplc folds in the Canadian’ Rockles. The. i‘elatlonshlp of landforms '_ [ S
-+~ to their underlying geologic structure is stregsed through a brief look . R
o _atthe ridges produced by erosion of the Sinkin; Creek anticline :in Vir- " L
" ginia, and mountain valleys, like the Massanutten Mountam’ in Vlrgmla and -
‘ Mount Monadnock in New. Hampshlre "both, formed: 'by ‘erosion ‘'of a recumbent . e
‘anticline, - Next, fractions are presented; normal,” reverse and strike = S A
~slip faults-are defined and illustrated by f1e1d examples #n: V1rg1n1a T
- Wyoming and California, The segment concludes with examples. of faults . Coe
'that formed large features ‘such. as: the Grand. Tetons and Slerra Nevada BREEREE w

Concepts L Oblecuves P
rces acting. today are the AAfter watchmg this- segment- and c0mp1etmg i
ie;/which have been actlng ~-appropriate follow- “up, activities,. the - ’
dges. T T student should be able to .‘,-;

.

Rocks espond to defomatlonal forces ~,I '.-. , demons”trate an lmdersfandlng. Of

~ ‘which raise mountamé‘ by foldmg and " the theory of 1m1form1tar1an1sm ’_‘_-,:.'-.",

‘o _Mountams are fo

P "'the crust“‘\k -

s faultmg R Lo R '} as, it relates ‘to foldmg and
T e ' faultmg , .
: when crustal Lo S
- rocks respond tos o‘rces actmg W1th1n o el explam and 111’45111‘3159 the b351°~
: SRR :tf:ypes of folds, Jomts, ‘and '
G J' o . v aults S

; * LT explaln. how folding a.nd faultmg' S
L = “result in the ralsmg of certaln P
types of momtalns

I o




l.eammg Actlvrtles

Pr10r t’o V1e'\31ng lthls segment students’ shduld be’ 1ntroduced to the followmg o

; terms-, folds, ranticline; syncline, plunglng fold, JOlnt, Jomt set fault normal
5: fault  Teverse faullt, str1ke shp fault. SR CRES PRI

" Have students collect p1ctures of mountams and attempt to classlfy them mto .
fog;.ded faulted and volcahlc-groups.,._. R PP B o

. Have students try to locate folded faulted or. Jointed 'rock_s' mthe -_schoolf_'area'.f"-ﬁ.: :
T and descrlbe the1r features.» B S o RRREER *

ST Hav students construct models of an’ antlcllne syncllne nomal fault reverse
‘ fault,an str1ke slxp fau1t 4 f' FRPRI . ,;.

..., o

%s-tudents construct bulletln board dlsplays e.xplammg the varlous .parts of
ple types of. folds and faults L . : e

.} _'»..._,
5

the pr1n

. 'Have: students prepare reports and d1sp1ays descr1b1ng topography, ph‘slography,
. -and geology of areas within -the United States ‘that’ have_ been. fomed by fold;mg or;
e faultlng. ) Some poss1ble examples axe llsted below' R .

_, . -}, .t
. . . S PR

;ﬁFeaturesQ- B S B .. Locatlon s

Openfolds o S » :.Bldge and Valley Provmce of Penmyl'":~

T L SRRk AR --,"';Vlrgmla, Tennessee and Kentucky-' :

;f-open-fo_l’ds R S Sheep Mountam J.ust west of
T sy L T e ta1ns in Wyonung area’.

. .,_,

Open folds;j SERCEE - -Waldron, Arkansas in the W1ch1’_;

Normgl or Grav1ty Faults T ~;~"<.;'-;.Tr155,sic Basins in North and South. Carollna .
; “weroo o0 o Virginia, Maryland New Jersey, and Connectlcut ;{
o ; " Piedmont reglons.. Basm and range provmce in .
vNevada L e
S Eastern front of the Southern Slerra Nevada .
.- Mountains in.California; Grand “Tetons “in. Wyomlng ;
_-.including the area known as:Jackson HoIe. ‘Front. -
" Rangé of the. Rocky Mountains in .the areéa from- .
Colorado Sprlngs to Denver and Boulder, Colorado.'
- -'P1ne Mo1mta1ns in. Eastern Tennessee and Kentucky.,
r 'Ch1efoMounta1n in Montana W e '

':'j"ISan Andreas Garlock and other related ,faults
- .stretch the length of the Cal:.fornla coast

fan R OP .
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¢ 6 éolor ﬁilmstrlps ,
K .Ward's Natural SéJcence Establ;‘sh-

Enc:y Brltax.mlca Ed, .Cprp.
-Cfrom the AGI/EBE Earth SCJ‘ence

». Brltannlca Ed COrp il SN '
/EBE Earth Sc1en<‘_e Pro- 5 :: Nature

, i O‘CQLJ,OI‘ slldes.
-+ Ward's Natural ,?‘;Sc:.ence Egtabhsh— -
-",ment Incc* .o Vi e

nica Ed. Cons. - (£ror the AGI/EBE.
arth Sc:1ence Program) e

-

i 2.; color fﬂm loops Ward's Naturl"
'-Sc1ence Establls"hment, Inco e

FOLED NOUNTAINS I?ARTSi I AND Z VA
" yrfilmloops, “Ward's' Natural Sc1ence
Establls}nnent, Inc LT e a

17 color transparerlqes. Ward's » ..'E'?'
Natural: Sc1ence EstabI:Lshment A
"Inc. IR R _ e

]

%1 _-,-Teacher References' | 0
e St e W@@v e 225 (o0 : 14,

Callforrua S <Sa.n Andreas Fault Natwnal‘ Geogmphw 143

P Sf}énce:r, Edgar W. ; '
" ,_\New York' McGraw Hlll Book Co

an ed
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When the

S Segment S’lops:s X S

o " While the discussion of faults in Segment One stressed -thejr 3
’ structure, "this segment, WHEN THE EARTH SHAKES, deals with' the *fesult

... of moveme“nt along such crustal. breaks. .. The segment opens with a - fe-. -

- creatich of the-1959 éarthquake in Montana's Hebgen Valley. It shows '
the geologic structure responsible for the quake and the.sunface fea-
tures that resulted from the quake. Then emphasis shifts to the study

" of seismic waves. During a visit to the seismic station at ‘the Uni-

- versity of North Carplina in Chapel Hill, students see how a seismo-
graph ‘works, visit a working seismic vault, and leam about thé typ Qf
of waves measured. Students watch seismologists interpret seismo-
grams -and locate the epicenter of an earthquake. The segment "concludes -
with a brief look at the "ring-of<fire" earthquake belts, tht  AlasKan

- earthquake of 1964, and suggests. that future researcl may make it

PR p0551b1e to predlct quakes ‘and thus reduce damage and loss of 11fe

+

) . i ' ‘ &_," . '... Ton "J
-
Concepts o Ob‘echves
o Natural forces acting today are the " After watchlng this segment and completlng
.2 same as those Wthh have been act1ng "appropriate follow-up -act v1ties the o

through the ages. L student should be able t .'::»

e Rocks respond tp: stress w1th1n ~the . . relate thé t ,ry of un1form1-_ o
-, earth by breaking along plains of - - tarianism te“the phenomena as-'
.. 'weakness. The motion. generates . soc1ated with earthquakes
seismic wav(es wh1ch travel through ‘the : :
. crust , -+ ¢ explain how earthquakes are created
Y . & . -* Y. and describe the types of seismic -

';__*_ e SGlSIIIlC wave promde eviderice about waves generated by an earthquake

the general dtructure and compos1t10p of /‘/. .

' " the ea.rth's mterlor P . N o descrlbe ways in'which. seismic
’ I S ‘-_ -/ waves are measured and related to
N damage e R
. ,.-v. . ~‘" “ . . [’ . -~,.,’ ' : “ )
R 4 . o v e ® o, N L a: N

N leamlng Achvrhes ol

_ Pr_10r to viewing thls;,segment ‘students sl}guld be mtmduc% to: the ﬁol;owmg S
\tterms elsmlc wave, selsmograph, selsmqgram S and L waves ; fadlt,. >, .

ERIC. - .- o w0 sl e S e T




- For a long-term proJect have students record and plot earthquakes reported by
the news med.1a '

: { o : _ . ,x}
_ %ﬁ Haye students read about famous earthquakes in back -issues of newspapers and *

Joumals such -as thé“*NATIONAL GEOGRAPHIC ©T . v (
. " Have '$®ulénts prepare reports or bulletin board d1sp1ays descr1b1ng famous earth-
i quakes such as the 1964 Alaskan Quake or the 1974 California Quake. -~ .-

. Have students construct: both vert1ca1 and horlzontal workmg models of. se1smographs

and use mm fs ‘the center of dlsplays which explain how the 1nstruments detect

seismic waves. : . :
L . C
. ' Have students conduct the #11 5 "Investlgating Earthqua.kes" in 1gatlon from

Miles F. Harris's, Bal. Earth Science Curriculum Project textbook Ive%TIGATING THE
»..EARTH (1973), publi®hed by Houghton M1ff11nn Boston Massachusetts

~ ) = NS . 1

peo . - o v
_ .. e S
L Medla ReSources o . |
“AIMS - . - g
"~ ALASKA EARTHQUAKE 1964, .16mm. 22 min.” * TSUNAMI 16mm. 28 min, 5d.” colors
. sd. color. .Sy Geologlcal Survey, . - Natiopal Oceanic and Atmospheric
1966.. _ _ I Admnlstratlon ‘
. EARTHQUAKE! 16mm. 28 1/2 min, sd..- color, WARNING EARH-IQUAKE 161mn © 24 min.- sd,
_National Audiovisual Center. . .«7+ color. Ency. Britannica Ed. Corp
Q o (from. the Wide Wowld of Adventure
EARTHQUAKE BELGN * 14 min, sd. program) .
' ‘coJor.” Natlon Aeronautlcs and : N

' 'Space Admmlstratlon 1975,

.« 7

FII.MSTRIP T ' :
EAKI‘HQUA}G?S LESSON.OF A DISASTER, 16mn. EARTFQUAIG‘S'—”Solo Leam 1 filmstrip,

13 min., sd. color ‘Ency, Britannica - 1 cassette tape.. Ward's Natural
) , .- Ed. Corp.’ _ o . Sc1ence Establlshment Inc
: e €. o L

. RESPONSE TO DISASTER. 16rm. ' 20 mlﬁ sd. ,
. color.. ' U, S. Army Engineer D1v1slon . SUDES -
» Squth Atlantlc 1964. - . . WHAT ON EARTH'? SLIIE éET G/22/2

THE RESTLESS EARTH: EAR’IHQUAIGES " 16mm. - L W E
-26 min. _sd.  color. Indlana Unlv BN o DR
‘_ Aud.lov1sua1 Center.ﬁ . o S
Teache,r References - IS

~ Adams, W. M. A]:964 Eaz-thquakes An Introductwn d:o Observamonal Sezsmology Bostonz
D, C. Health and Co., 'Inc. NS

Carter, Dean S. 1956 ' The Sezsmograph and the Sewrﬁ‘ograph Statwn Washington,.'-D_C:
~U. S. Coas.t and Geodet1c Survey (pamphlet) . _ £

[y

Ty B . . . . o
~ . .o . [
. e .




.Eckel E B. 1970 The Alaska Earthquake March 20, 1964«—Lessons and ConcZuszons

- Natlonal Oceanlc and’ Atmospherlc Admlnls at1on.,“' ;

» \ ’ Wiyt E FN Y
. /..
N . N s
' © ¥
b ~ ~'.. '_““0'

U. S. Geological Survey Professional’ Paper 546 Washrhgton DC U.-S.
Government Printing Offlce

Lehman, es D.- 19%7. Practlcal selsmograph tracks gnemors The-Science ,

Teac er 44 (Nov D 43- 45

.'..Earthquake sttory of the

United States ‘Tev.. ed. Washington, PCis,. REY "ngernment Printing Offlce
Press, Frank 1975 Earthquake prediction. - Scmj& g ic Amerzcan 232 (May) 14-23;:

Rlchter, -C. F.. 1958 E‘Zementary Setsmology San‘ anC1sc0 W. H. Freeman‘and__
.Co.

.'Scholz, C. H.- 1974 Toward 1nfa111b1e earthquake pred1ct1on, .Natural sttory

May: 54-59. )

U. S..Geologic Survey. 1964 The Hebgen Lake, Montana E‘ar*t?zquake of August 1 7

- 1959, U, S, Geologlcal Survey Profe551ona1 Paper 435 washlngton DC: U S.
Government Prlntlng Offlce. PR LN 4 VR

1974, Sezsmzctty Map of‘the Wbrld Arllngton VA: U S Geologlcal

." S ey ﬁlstrlbutlon Branch. (map)

. 1976, Earthquake Pnedzctzon--Opportunzty to Avert Dzsaster U S

— Geological Surveéy Circular 729. Washlngton DC S Government Pr1nt1ng
-, - Office. (pamphlet) :

u. s. Geologlcal Survey and Offlce of Emergency Prepar dness 1969 fbty and .
- Surmvival in an Earthquake. Washington, DC: Government Pri ting Offlce
(pamphlet) e _.':, _
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Mountams are

" the Wild Placesa
of the Earth

- Segment Synop5|s Lo e o
. Mountalns rugged and forb1dd1ng, are very spec1al places © . . ]
This segment- takes students to the Rockies, to the very roof of - our, . o #

.+ . _ continent to.experience the special env1ronment ‘that eflsts on.top.. = . -
< . ;. of mountains, Students watch as seasons pass, exper:pnce the. @auty
"~ of-nature “and .gain new ‘insights 1ntg5 the: forces ‘that,. 1n time, will-
‘reduce the towering peaks to rolling hills and valleys % The stark » _
quiet. of high country, the roar of winter wu;’d and falling wat r, o y
. the peace of a snowbolmd forest, andjsthe beauty .o towering pe -
and shear cliffs, comannvelope ‘the students m the maglc, of o

~high. mountams
. R
. -9 : ¢ P

s Concepts SR A O'bigchves
" e Natural forces acting today are the After Wa‘tchlng this segment and. cdnpletmg
' same as those: whlcn have been acting  appropriate-follow-up' activities, the.

thrbug‘h the ages. °. S - student. should be gble f0 L
e The landscape may be. cons1dered the o .‘ expla1n m?mta]_?ls as a product of
% product internal and exte ro- upllft and eroslon .
. cesses working on ‘rocks exposed at v '
the 1nterface K _ - o s N ° ‘dgscrlbe the env1ronment .Bf hlgh
_ T . S _ untains - PR
o The enviromment of an area is the re- - ' R
©-sult of its geologic 1story, present . ,‘. ' expla1n the: present stage. of a
climdte, and man's ac Vaty o ' mountainous area as one stage in.an
S S : . overall .cycle lasting millions of #
: years N e
o Learmng/Achvrtles '

' You may not wish to plan -many pr/ev1ew1ng act1V1t1es ' Instead concentrate on a
-follow-up. discussion that en1pha512es the profound emotlonal mpact of a hlgh moun-
‘tain experlence : ‘ .




— - I(J , * ] “_": L ‘3;
o .. 3 o ./ e .:
<) ‘ 1 _ R
. S i ot . ¢ ‘
| ‘ . ;.. | .‘__
. Have students collect and dlsplay photographs that reveal the env1ronment of -
h1gh mo1mta1n comtry o ‘ _ _ LN . S
~Invite students or parents who have- V1s1ted or tworked in h1gh momtaln country to
v1s1t the class and descr1be their experlehces S RGN AT
S c iy e S ,\.;' z - ', T el oo IRV
- ; In Cooperation w1th the1r Engllsh teacher' have students wr1te papers or poems
: about the e art s specml places, . =~ - . * _ PP

_ Have students ‘draw or pa1nt p1ctures portraymg the many moods of hlgh mountam
COUD'CI'Y- . T g .

R

>

~tEh LT

FILMS S T
CHIGE COUNTRY AWAKES 16mm .14 min. sd
" color. Colorado State D1v1s1on of

Commerce and Development . ' SN e
[ TETON TRAILS K 16nm 27 min. sdi-cok
-~ HIGH IN THE HIMALAYAS. - 161mn. 27 mting; © - Wyomlng Travel ‘Commission.
: sd, color, > Assoc1at10n - Sterllng L 8
Fllms : ST FACE OF YELLOWSTONE 16mn 1M1
PR ' . . o . -sd. color, Montana nghway GO -
'M)lNI‘AINS oF THE U:S.A.. 16mm. 15 min.' = mssmn,,, s :
" sd. color. ‘Macmillgn Films, ( a title : o '
“ in the Our Land Our People U. S A
- series) ) ‘ . . S
e . B - o - T S 7 -".4';';"-.

Teacher References

‘Arden Har\rey 1973, Jo]~7h Mulr s W11d Amer1ca Natwnal Gquraphz‘-
ST 433 461, ,

) ‘Craighead, Karen, and Cralghead Derek 1972 A walk through the w11derness
National Geogmph‘bc 141 (May) -579- 603 .

' Ellis, William S. 1072, The pitfalls of success: Natwnal Geogmphw 141 (May) .
T bees, -

Fenton Carroll L. Yy and Fenton, ;Mlldred 1942 Mountame Garden C1ty, NJ Doubleday
'»'_a.ndCo,Inc.-_ P

" . Spencer, Edgar W' 197{ Introductwn to the Structure of the Earth 2nd ed New : :'_ -
York McGraw-Hll Book Co. S : . : S
i _'"._ . .(b . ) ) o ‘;‘ ' o . o
¢ m P S ‘ o
L ) ' & ! o . o S
T, ’ R & 9XaY ‘
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Sl Changmg Rbck ' ff’f‘*
‘ ; e Molten Rock I
Cee ol Heat, Pressure Rock | ﬁ'

NS . -

-3 - e

. . L R .
I

“and" 1 :i?nerphit; rdcks» are twd pf the three majqr Tock types: f0und on our A
; ey‘é.ré‘ rela‘tedmto ?@e another, becatise:both:. rocks -form under cond1t1ons e
ssure, .. Segment _One,,- M)LTEN ROCKS:; fand Segmerit - R

“@plore the processes ‘that credté-the; ‘Yocks and the . | # iy ,

€ ‘Ehe program * 16oks “at: the mfomat:lon ‘abouit the earth's h]S- T

-';'gal d ‘through the Study"of "'gneous 'and metamrphlc rocks S SR

A. R :‘{\,v“.ft;;‘}‘
+".A SEARGH FOR &QDERSIANDING
N E‘Ch 3-5: 45¢ 'e“Ways of. Identlfy
SRR #'Rocks, pp. 106112
r"‘lecanoes ,*Pp. 170- 176
Lot Sprmgs I-‘umarole§

‘,;.‘Ch; 8-8 Igneom Rocks--Another :'. S
o Famlly of Earth's Crustal - @ N
E - ‘Materialsy p. 176 . R

Qh 8-9: Intrusmns Qf Magma, N ;'."

Dot U P R T
e ‘.'Ch. ..8-11.: Rocks Altered By In- R
\ R tense Heat and Pressure, p 181 :"

i, 15.'2—181 s )
‘Ch. 9" The Restless Earth 'pp 182-' EARTH SCIENCE‘= 1IS
6 - : : Sy - Idea 4-2: Even Rocks Have Parents
PP. 125 132 .
Idea 4-3: " How Miny Quartz ina g
Magma'?, Bp. . 138136
Idea 4-6:" Even Rocks ‘Have to e
LT Change, pp. 147-152 . .
- Idea 4 7:- It Pays to be: Gnelss ‘V
' 153 156
Idea 8 5. The Mountaln That Roars,
b 299-304 " .
Idea 8-61 - Nbuntalns “that Te11 '
Tales, pp 305 310 SRR

. 5 Orlém of the Rocks, PP. 47- :
L G 13 Vulcamsm, pp. 192-206. -, FOCUS ON EARTH SCIENCE . b
' ' . o . Ch. 5: . Igneous Rocks, pp. 92- 107
‘. BARI'H SCIENCEf A LABORATORY APPROACH o thaTy Metamorphic Rocks, pp. o gg,
" Ch. ‘8-2: Sortmg of Earth Materials =~ ¢ 125’-\141 o S

7 Durmg Coolmg,@and,Hardemng, spp. s R B I



. HOLT; ; EARTH SCIENGE "\
‘Chi 1: - Plate Tectc ic
AT Ch 6 Rocks; pp 53-‘173%
S INVESTI TING THE EARTH i
M2 “Rocks wlthin Moim aips
SRRt i z§9~278 R o

OUR ENVIRONMENI‘ IN SPACE
' Ch.21¢ Rise of" Molten Rock in
the Earth's Crust, pp. 444- 463
Extend:mg Unit' 5: Metamorphlc '
Rocks, pp 524 527 o

PA'IHWAYS IN SCIENCE o o
© . II Ch. 2: The Explodmg Mountalns

-"7""‘"; : <~ ' pp 78 -82" .
W 1I Ch M)untams Rlse, pp 83—

L Ch 3 Rocks From F1re, PP

L Student Readmgs 4000 , |
. Mzmna Lost Its Top " Natwnal Geographw, July 1962, -Pp. -

B

Bullafd\;, E

: Vchaﬂoe? of“ the Eanth Tev. ed Austm Un1v of Texas Press, -
1976, :

S . o o s

b11 Lane, and M11dred Adams Fenton The Rock Book. New York Doubleday

)

The GeoZogw Story 0 f YeZZowstone Watwnal Park Geological '
u Survey Buﬂetm 1347,. Washmgton DC: U. S. .Govermment Prlntlng Office, 1971

Instlthte of Geologlcal SC1ences Vchanoes London Her MaJesty s Statlonery

) ‘Office,” 1974, o . e
Scogl Johﬂ "A New Volca.no Bursts- Froﬁl the Atlantlc e ﬂatw,nal Geographw, o
: Ji e 1958, pp..735- 757 . .

Washmgton, DC: U. S Govemment Prmtlng Offlce,

2

a‘i' Stream for Power Washlngton, DC: U S Govemment Prlntlng

- [T ‘ T | |
ﬁ " . Voleanoes of‘ the Umted Sta'tes. Washlngton DC U. S. Governmen't .
Prmtlng Office, .1975. (pamphlet) . Y S N

f i . Voleanoes. Washlngton, DC:o U S Government Prmtmg Offlce, 1976 A

% Z Hlet) g o '.‘;: .

' Man Agcnnst Vchano The Empmon of Hezmaney, Wesfr'ﬁmn IsZands
T Wasﬁlngton, DC:- U. S. Govemment Prmtlng Office, 1977. - (pamphlet)

' Zahl Paul . A. "Volcam. s of the 50th State gawa_u Natlonal_PPark."'Natio_.naz
Geographzc, June 1959 793 823 S },. : R
B r,;'-. s o ‘- _ y 2, S s
\ B : . .
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J\] ~Molten Rock

; Segment Synopsus BT | -
MOLTEN ROCKS is a walking tour of the strange world of igneous = - -
rocks. The. tour begins on the lava flows at Craters of the Moon .
. National Monument, Idaho, where the principle theories dealing with
" the creation of- magma_are discussed and the differences between in-
. . .trusive and extrusive rocks are clarified. ‘Students see. intrysiye, A
- _ features such as batholiths, lacoliths, dikes, sills, and volcanic =~ - °
+ rocks. Various types of erosion explam the extrusive features of '
+ composite coves, cinder coves, and shield covés. Examples are shown
- of AA and Pahoehoe lava, lava tubes, and. pillow. Tavas. The segment
" concludes with a.look at the geysers, hot springs, mudpots, and fumeroles
that result when ground water comes in contact w1th magma or coolmg

lava . . - . X . N . ' o
. ".:"_ a‘, ‘ n. .

_ Concepts o St Oblect]ves :
s Natural forces acting today are the “After watching this segment and: completmg
‘ same as -those which have been actmg appropriate follow-up. act1V1t1es, the LI

through the ages. ' ; student should be able: to ‘
Y M1nerals may 1nd.1cate enV1romnent. . P explam how 1gneous rocks and’ ’
Depending on.the COIIdJ.thIlS, the same - landforms relatg to the theory- of
. chemical elements may combine to form - mlfomltarlamsm ‘ .
minerals and rocks of varymg com-. - L os o
p051t10n a.nd texture. . R e explam the formatlon of magma
‘o ;Igneous r@s form from magma whi’ h ‘o explam and d1agram the dlfferences
.- origi s .either from me1t1ng rocks = .  between-intrusive and extru51ve ’
Jn thg, Tower ,crust and upper mantle . . 1gneous rocks ,- . o
- r from local. meltmg! at the roots . ’ 3
. “qof motmtamvranges g explam and 111ustrate $he more

_ ‘?_ . common intrusive- and‘ extru51ve
x

B igneous landforns, gy .o
: . ' ' . .; - ». A . R : . N . . o K | - . s .' , C )

S I.eammg Aclmtles Y
o !&Prlor to- v1ewmg ‘the segment, students should be acquamted w1th the followmg
;ﬁ‘_tems magma, lava, 1gneous mtru51ve, extruswe. B o 2 'ff N




ona bullet__"

. -Earth Science Curriculum Project - textlhy
- by Houghton leflm, Boston, Massachusetts

‘FII.MS

" _CRATERS OF THE MOON.

" . ERUPTION OF KILAUEA, 1959-60. _
U. S. Geological -

W

Have students collect p1ctures of volcanoes and other 1gneous features for use

; j)éard

‘of eruptlo"

Students might wish.to locate reports of eyew1tness descr1ptlons
and then build a d1splay around the accounts. =

Have stﬁdents collect the followmgomvestlgatlons frém Miles F. Harris' s et al

k INVESTIGATING THE EARTH (1973), publlshe&

. a-_lﬂZ—Z—-—Usmg a Geologlc Map to QStudy Rocks pp 260 263

12-4 Investlgatlng Plutonic’ Rocks pp. 264- 265
12-10 - Investlgatmg Volcan1c Rocks, Pp. 274- 275 ST

.I.
Vi

CASE-HISTORY OF A VOLCANO. 16mn. - 30
- min. sd. color. - Indiana Univ.
Audlov1sual Cent;r 1966 :

© 16mm. 12 min.-
sd. color. Idaho Dept. of: Com-
‘merce and Development. » ﬁ‘

. ‘ECOLOGY" OF A HOT SPRING.. LIFE AT HIGH
 TEMPERATURES. 16mm.. 15 min. sd,
“color. Ency Br1tann1ca Ed. Corp.

16m. 77
1/2 min, sd. color..
L ..Survvey, _196_1. . . .. * e

FIRE UNDER THE SEA. "16mm. " 20 min. 'sd.
- color. Moonllght Productioiis, -1974.

HEARI'BEAT OF A VOLCANO; 16mm

" :sdi. color. Ency, 'Britannica, Ed;'

Corp. (frgm the AGI/EBE Earth ;
Sc1ence Program)

ERUP'I‘ION OF KILAUEA VOLCANp HAWAIIAN IS—
o LANDS, 1955, —16mm. I min: sd,
color

ROCKS THAT ORIGINATE UNDERGRO[ND - 16mh,

. . .23 min. sd.: color.

" Ed: Corp. -(from’the AGI/EBE Earth
Sc1ence Program) .
SEASON OF FIRE. 16mn. 15 min. sd. color. -
' Macmllla.n F11ms(r .

TO YELLOWSTONE

 VOLCANOES' PARTS 1 A 2.

21 m:m..,b

u. s/ Geological Survey, 1958,

Ency. Britannica

L T I T

sd color. _

16mm. 26 nun
_North Shore News.,

16mn 18 min, sd.
: Color Wyomlng Travel Commission.
VOLCANO THE BIRTH OF A IVDUNTAIN 16mm.
24'min, sd. color. Ency. Britannica.
Ed.” Corp. ~ (from the A‘GI/EBE Earth
Sc1ence Program) R

WINTER GEYSER. 16mn.” 7 mif:. ;s'd'.
-. color. Pyramld' Films. . = .

¢ P

FII.M lOOPS L ' )
2 color fllﬂ oy
#.. loops,,” Ward's Natural ‘Science Es-.
tablls}m\ent Inc . '

PR

G [
: L

'FllMSTRIPS ‘ .

'MATERIALS OF. THE EAR’I’H'S CRUST 6 color -
- filmstrips: . Ward's Natural Sc1ence
Establlshment Inc

SI.IDES T

VOLEANO FEATURES: 20 color slides. .

~ < Ward's Natural Sclence Establlsh-
ment, Inc. :




TRANSPARENCIES S rosmts

' GEOLOGY VIEW AIIS. 6 color transparenc1es THE ATLAS “OF VOLCANIC PHENOMENA 'I‘wen— .
: Ward's Natural Sc1ence Estabhshment .7 7ty 16" x 20" posters. 'U S o \

Inc L o o Geolog1ca1 Survey, 1971 . o
‘ "fv‘ i oa -“' K p % : ! 0 } - !
v :

Teacher References

'Bullard FredM 1976. Vchanoes of‘ the. Earth rev. ed. Austln Umv of Texas
Press . ‘ . . . :

' Cdtton, C. A. '_..19'69. 'Vchanoes as Landscape Forms. 'an ed New YOrk:" 'Hafner
Press o - ; A |

E 'Crandell D Ry 1960. . Tha, Geologzc Stor'y of' Mount Ranien.. U S Geologlcal Ao
Survey Bulletin 1292‘*1' Washlngton DC U..s. Government Prmtmg Offlce ‘

' ."Deheshott Gordon B. 1976. Volecanoes and Earthquakes Geologic VwZ_en__ce . .New_'i__":

~+7 " York:. McGraw-Hill Book. Co. o R

' -Dletrlch R V._ 1974 Ihgmatltes: a~.; resumeo' J.o'urn‘al'of Geolbgical" »Educatibn S'ept:f ,
. L 144- 156 L . ’ . : ‘ 5
o Fosher W. P*, and. Gonzales J. 1956 ° Bwth and Development of Pamcutm Vchano, o '
Ve o ,' Me.mco U, S. Geolog1ca1 Survey Bulletln 965 D. Washmgton DC ‘U, S, ¢

2 o,

e Government Prmtmg Office, '

' "\Hall “Alice. J.‘ 1971 'I'he c11mb up Cone Crater Natwnal Geographw 140 (July)
. 136- 148 '

-Macdonald Gordon A 1972. ‘Vchanoes.- Englewood Cllffs NJ:‘ Prentlce-’Hall Inc.

Williams, Howel: 1941, Crater Lake: . The e story of‘ Its Omgm B_erkiey, CA:  Univ.
. of California Press. < , P _ R B
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. Segment Synop5|s
| HEAT PRESSURE ROCK is
- .seqpence pegun in Segment One,

» dlthough metamorphlc ‘processes ;take place. deep within the eafth; “they can: &
" read the evidence.of earlier metamorphlc events by studying surface rocks

o ._exposed by erosion. Meétamorp
" using. .three common rock seque
“marbi¢, and shale to slate,

.«_51dered

contact and regiongl metamorphism.

the next loglcal step in the mstructlonal
Students are.introduced to the idea that:.

hism is defined and the proces - illustrated.

nces: sandstone to quartzite, "limestone to

Two major types of metamorphism.are con- -

Contact. metar@rphlc changes N
n

.are, shown at’ the base’of a lava. flow and ‘along the borders of a dike

. the'Tridssic rocks of Durham,
~ Dr.. Bill Spence-to study the

,--.,almost fifty kilometers from

moves toward the source of ‘heat and pressure.

o to study slates, phyllites, s

" trip concludes in a quarry at the edge of the- igneous rocks where:

. of a large magma body in the North Carolina Piedmont,

N. C. Then students take a field trip jith
regional metamorphlsm ‘caused by :the -intyls:
The trip begins -
the igneous body in low grade shales and
"Along the way he’stops. -
chists, -gneisses, and migmatites. The

~fragments -of metamorphosed fock can be seen embedded in the ancient -

. 'magma body. Throughaut the s
»on rocks of dlfferent compos;,

P

Concepts

. "Natural forces acting today are the
- same as those which have been actlng
" through” the ages. : :

: Mi:nerals may mdlcate env1ronment

- Depending on the’ condltlons, the
.~ same chemical elements may combine -
* to form minerals and rocks'of Varylng e
o comp051t10n and’ texture, '

The rocks in and- on the‘ earth'

- .crust change in response to'fluc-- '
"'. tuations in their environment.:

egment, the effects of heat and' pressure
tions are stressed

, ..

Oblectlves

_appropriate. follow-up activities, the
. student . should be able to o

relate the p 0CESS. of metamorphlsm
of un1form1tarlanlsm

~ to.the theo y

.explam ‘the
‘and give ex:

I products and their parent rocks.

&

L Metamorphlc rocks are produced from

pre-existing solid rocks which are

transformed by elevated temperatures L v_ e

' .and pressures

4,After watchmg this segment and completmg

iy



SR I.eammg Actmtles B

. Prlor to v1ew1ng this’ segment students should be mtroduced to the general
idea that. rocks may be changed by heat and pressure. Students may already -know

" some possible sources. of heat and pressure from ear11er 1essons ‘on. tectonlcs
(See Segments 21-2 and 22- 1) § : .

.. . Have students conduct H12-7 "Investlgatmg Metamorphlc Rocks" 1nvest1gat10n o
"f‘. ‘from Miles'F. Harris' s, et al. Earth Science Curriculum Project textbodk INVESTIGATING
THE EARTH (1973), pub11shed by Houghton leflm, Boston, Massachusetts.._ RN ‘

o Medla Resources
ROCKS THAT ORIC?INATE UNDERGROUND 16mm'. MA’I'ERIALS OF THE EAKIH'S CRUS’I' 6. color - .
. 23 mn. sd, eolor. ‘Ency. Br1ta.n—, *fllmstnps. Ward's Natural Sc1ence~
S -nica. Ed., Corp. : (from the AGI/EBE R Establlshment T SRR SO S
Earth Sc1ence PmJect) L oo T S I A R
HMAN%ngi;% ROCKS. 5010 Learn 1 f]_lm_ OCI_(S 20 -color s11des. Ward's Natura‘l.w
y " strip, 1 cassette tape. d's _ Sc1ence Es’tabhshment . O .
Natural Sc1en¢e Establlshment Inc.' ' o
S O A . WHAT ON EARTH‘? SLIDE SET G/2 ‘_2 -
RN , Teacher Reference R o
P1rsson~ Louis V., and Knopf Adolph.-. 1953/ Rocks Jnd Rock Mwemls. Newaork
John Wllq and Sons Inc.. . . e X . S
(,{‘:‘
iI"I,;i
t




Mappmg the Earth’s Resourees

Com Mapplng the Earth’s Resources '
o The Problem of Mnneral Resources .

;- . N L . . _
3 . N PN i [
. L i

Program DverVIew

.-The most basic. method for locatmg mineral - resources and: um‘avehng ’che‘ earthJ

- structure is -geologi¢" mapping.. ~The first segment of this program: allc
L tot folldw ‘the ‘scientific method and: thought processes:. ofa group of'g gists..
o working: on"a geologlc map: -.The second segment . introduces’ studentsnﬂ‘to ;the: prol;
" lem of mineral resource’ depletion and how it affects themr every éy ex1st’ence
Recycllng is suggested as a poss1b1e solutlon :

.-
s

t e

)
L.

B Textboo['( References e

e -A SEARCH .FOR UNDERSTANDING . - "’ e EARTH SCIENCE: -TIS. o
.. 7 "Ch. 4: The Economic Importance - Idea 4- 7: It Pays to be Gne15s
¥ of the Earth's. Crust, pp. 114- e pp. 1534156. .
RS UYL o R Idea 4-8:: Even’ Rocks- are. Re-

Co B Cycled pp 157 160
‘e IVDDERN EARTH SCIENCE s - _
: No references S e FOCUS ON EARTH SCIENCE - = & e

Yoo T s o Che 8 -Products of the. L:Aho- o

PA’I'IZERNS IN OUR ENVIROMVIENT L S sphere, pp. 142*’159 I
, ’. " " 5- :LS The R@kﬁ in Your Area, _— ‘ L
Gl pla130 .+ HOLT:, | RARTH 'SCIENCE
e Che §e 19 L1qu1d Earth Materlal ; Ch.c, 8: People, Resourges, and

R ,-"p;'."l}l» -+ . . Energy, PP, 202- 242

* Chs, 5-20:% Gaseous Earth Materlals, B ISE
S ppe 1312133, o 'INVESTIGATING THE FARTH
et a4y Junic’ and. Garbage, i . 12-2:- Using & Geoioglc Map
v }.'138 ~139- A to Study Rocks pp. 260 261-_' L

o . L T

i T

29

it Cha 5525 Inv1s1b1e Wastes, pp SR i
BT .1'4(1 141 L el OUR ENVIR(NMENI‘ N SPACE T
S ' SRR U ,' - Ch. 21: Riseof Molten Rodc .
THE WORLD wE“LM IN L ... .. . _the Earth's CI‘ust,~ PD-. 459~
SR Ch 43" Ores; and 'Ihelr Orlgm, N 461 ‘ . ' ‘
g,;-.' PP 36 46 . Lol N : ; y
o B . PATHWAYS IN SCIENCE '-" o
: EAKIH SCIENCE A LABORATORY APPROAG-I .o L :8¢ -Rocks and Metal_s for
s No references PR _ - Building, pp. 31-45 * S e
":rj..- . LR R I Ch.-9: Minerals for, Work and )

L .."‘~ . P : .t

LT L L Lo e M:merals for Beaut}’s RP. 46-
hp e e S0 T L

. «p ' ’ . . h A : 193 " N ‘ ’l ‘ » . .-' : ' . .' o e‘ : -)
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Co., 1975"

Lobeck Armln K Thuigs Maps' Dort~"t TeZZ Us
,' B York * Macmiltan Pubhshmgth., Inc‘, 1956.
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Adventure Into Map Interpretatwn New - -

Geological Sy 1S G e T P
s - " .3%. 3_: /‘_ "-. ‘ ‘ I . KN °t'-. R o ' . ..‘ .
MINERAI. RESOURCES N ] ) ,

: Amerlcan Gas Assocmtmn. The H7, t
- Amerlcan Gas Assocmtlon, 1976

Asnemcan Petroleun Institute..: (,IVew F'
.Petroleum Instltute 5 1976

'Dmcai; ‘Donald C.' .6if’ ShaZe A'Pote

'wa Stlence W111 Hel

e Julyy 1975, Pp. 68-88."
s Nephew, E A..

"_‘Petrqleum EXténsion, Ser\uce A Pmmer of i WeZi DmZZzng 3rd ed. . Aus‘g:m Umv ,

/J—ef Texas, -1970. ",

9__75’._

Cltlzens AdV1sory Commlttee ‘on Env1r
S, aShmgton, DC U S. Government ,I‘lﬂ.’tlﬁg flce 11975

A& Selénce; Apnl’ 1971 pp. 71-73.
: -xJosephy, A1v1n M ‘Jray and Terrence Moore "Agony of the Northérn}la.ms N Audobpn, 5 '

‘of Natural Gas:’ 3rd ed Arllngton u
Qamphlet :

ental 1ty : Energy 7,n SoZ'bd ~Waste. v

R

ntzaZ Source of E'nef*gy Washmgton DC U S ‘.
(pamphlet) '

al"

P Us Get R1d og Our Momta:m of Junk opuZar

N .
.. - ST

"Healing: Wounds Enmmnment Jan. 1972, pp-iz2n o L

0

WHi_f_:f"“j_'f,-Dd' d E::;_-Iv;a%'u_iva ~S-1;ea7q foz' Powe&n Washlngton, DC. .U S kGeologlcal Sm;vey,.i"
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Mappmg the Earth’
Resources By

9

E Segment Synopsns S
- .Students are introduced to the ‘process of geologlc mappmg as they
_ watch four geologistsdevelop a geologic map for a small ared in North ' T
T Carolina's eastern piedmoht.  The team bdgins by resedrching what infor- - .-
" mation is-already available and record.mg it on a base map. ' The 'base °
'map is then used to.organize the party's field work'ifi a systelhatlc po
manner, Gena and Vaste, detemlne the orientation of rock.units by .
" measufing the rock's strike and dip whilé Ron and Clay study. rocks in
- another area and take notes. 'Samples, taken in the field, are later
. studied in the laboratory, . 1lhis segment streSses the use of the sC1err- Do
. tific method andmultlple hypotheses : o R

Concepts A Oblechves N
Y _-Natural forces acting today- are the After watchmg this segment and completlng
'« -same as those which have been aCtmg appropriate follow-up activities, the.

- through the ages. S . student should be able to
" *e. The structure texture,.and composi- e relate the theory of unlforml-
- tion of rocks reflect thelr or1g1n »'_tarlanlsm oL
and hlstory. ' e R - ' R P
R : ' : RO .T explam the mental processes in-.
" o A geologic map is a: graphlc model re-- .. “...volved .in. geqlogic mapplng--speclfl-_
.. bresenting ‘the rock Structure - 1n a cally the concept.of.multiple o
given area, =~ . Col e worklng hypotheses . .7?‘,., T
el Man's m1nd is. hlS most Jmp0rtant tool o-.outline the procedures involved in Y
- mvestlgatmg the earth SN ..» ' . geologic.mapping (i.e:, strike and '
. 4 R f . dip) and demonstrate thei¥ applica- "
: - 7% " tion to-the: mappmg Qf rock struc-
. Y _-,"tures i T "
. N ,
I.eammg Aclmtles ;e o

IntrodUce students‘ to the Adea’ of multlple workmg hypotheses and outllne the
defmltlons “of the terms "strlke" and "d.1p S :

[



-y
o

. Have students compare tdpographlc maps aer1a1 photographs and geologlc maps
of the same area a.nd 1list their slmllarltles a.nd dlfferencqs.

, You might wish to le,t the follow-up activities for this segment extend over’
several weeks sp that they are completed Just pr10r to '\'rlewmg Program 29. .

Have students complete ‘the "Structural Mapplng Laboratory" pub11shed by the - @

Hubbard Sc1ent1f1c Compax}% Northbrook I1linois. . _— R,
S ! ST o L R ' : ) '
. .A e e e , . v : _ . 5
- . // R -|. R j,e . . . o . - -‘ R L

A MedlaResources T j»
EARTH SCIENCE THE EARI‘H'S INTERIOR 16nin " WHAT'S INSIDE THE EARI’H'? 16mm. 14 min,

. 15 min. " sd. “color.. Indlana Un1v Film ° sd color. BFA Educational Media.

L L1brary, ~1971 o ' . AR

 THE'ENERGY SEEKERS.' 16im. ‘24 1/2"m1’n' sd. SUDES ,
- colgr. SOC1ety of ; Exploratlon Geophy- : WHAT ON EARI‘H? SLIDE SET G/ 24/1
SR 51C1sts VT . | . o _
N

SRS Teacher References SRS
N _ , )
Amerlcan Geologlcal InstJ.tute -1965. Geology Sm,ence and Professwn.. Washi_ng’tbn:l o

-DC: Amerlcan Geplogical Instltute ' . ‘o o :
Earth Sc1ence .Curriculum. PrOJect 1968, GeoZog'Lc Field Study RS 9 Falls Church,
R VA Amencan Geologlcal Insntute } . Y o .
o T
,..: :-‘ . s .- ‘,'(/ L
© e . ‘
“ A o -." . . ' " .
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The Problem of
Mmeral Resources

e Segment Synopsus.
* THE PROBLEM OF MINERAL BESOURCLS.S is a positive ook at the -mineral
. ' resource picture in today's world. Students ‘are introduced ‘to the idea
- . of renewable and:nonrenewable Pesources and theincreased use of raw.
.- materials by our: technological.society. After visiting. mines and o0il
drilling sitestd discuss the -limited nature of the earth's wealth, the
possxblllty of recycling is suggested a¥ one way of extending the wm-ld'
- . " 'wealth, Studénts visit auto-shredders and alumimm-recycling centers; =~ . *
+"+  alternatives are disCussed. Students. then observe a pilot plant, operated
o by the U. S. Bureau of Mines which mvestlgates the feasibility of re-
" ', cycling the refuse from entire cities .and separating the usable fractions
- for resale as raw materials, Throughout the: segment a positive approach SR
.. - -to our Tesource problem is. ma1ntamed su-ggestmg that there are. ways Lo
;o to av01d the 1mpend1ng crisis. o Lo
. . . R v . . : . . B B t e

."'

L X A

Concept SR Oblectlves
Man is’ rapldly exhaustmg the mmeral After wa«tchmg this segment and completmg

.resources of -the earth and must take  appropriate- follow-up activities,. ~the. -
" steps to «wonsetrve and recycle them. student should be able to . E y

XL . eXplam how" man is'using hlS N
o mineral resources from a supply
;o pomt of view '

e R TR 'explam at least one ba51c TEe-
e R .- cycling scheme and relate re- .
o o ' " . 7 -¢ycling to the mineral resource
. C : : - S supply-‘demand situatlon on the
Les . S . _ ~.earth . o . .

AR . . '_ o expiam the earth as a "closed" '




‘ . . ) . < . ) -. ?.- .,‘ .. ‘. ’
i Learmng Actmtles L
Students “sh b i Ltroduced to the follow1ng terms pI‘lOI‘ to v1ew1ng [thls
N ségment resourcfe newable, nonrenewable, conservatlon, recycllng

; ’Have' stu‘den’ ate a.lnd report on recycllng efforts in the1r communlty

Have students conduct the1r own "Garbage Survey" usmg appropr_:Late samp}lng
' technlques and sc1ent1f1c technology . S o
L Have students conduct some of the act1v1t1es out11ned in Stephen M. eSmlth'
ENERGY ENVIRONMENT MINI-UNIT GUIDE  (1975), publlshed by the Natlonal Sc1ence
" Teachers Assoc1atloﬁr Wash.lngton, D. C , ‘ ‘ AR

°
a

Encourage your students ‘to Jan the Pres1dent's Env1ronmenta1 Merlt Awards : :
Program (PEMAP).. Write: PEMAP A—lO7 U S Enmronmental Protectlon Agency, SRR

* Washington, D.C. 20460,. e : T ‘
I o R . : L \ _'b' _ ‘_._' R " ' o \#v‘
' o e .. Ty (oY *
* CHALLENGE. OF" mE FU'I'URE 16mm. 29 min. ~ - REFINERY PROCESS. :16mm. 20 min. -sd. o
. sd. color. U. S. Energy Research’. - . color. Shell Film L1brary S

: and Development _Admmstratmn 1975.° o
T THE TRANS ALASKA 'PIPELINE l6mm.‘ 27

T HOUSE OF MAN I: "OUR CHANGING ENVIRONMENT " .mins -sd. color . Association - !
 16mm. - 17 mm . sd. color. Ency. L Sterlmg Fllms S S
‘Britannica Ed, Corp. (produced by the o et e
Conservatlon Foundatlon) S~ 7 WASTIE AWAY 16nm, 22 min, sd color
o .. U. S. Dept. of Health Educatlon
_ NEW CDNCEPT IN MINING . 16mm 20 m.'m ,Sd,l . cand Welfare : .
. color Ideal P1ctures Fl],m L1brary, , o i -'
, N LR Note U. 5. . Buveau of - M’mes lems ar'e :
' OIL._ 16mm.. l8 m1n._ sd color . Shell w - available dedling with numerous o
: F11m L1brary, 1973, "  ".%, . nonm-renewable resources and . -
B . ST mneral resources: of‘ vmous states.
.REQ’CLING ATLANTA. 16mm. 3 min. sd.. : PRSI o o
L color,y .Carbonated Beverage Contamer X S f; _f-{ '
e - Manufacturers Association. /. FII.MSTRIPS SRR o
- o e T . BSING NATURAL RESOURCES 6 color fllm-

‘strips. Ward's Natural Sc1ence Es—
tabllshment Inc P

C . WHAT ON EARTH? SLIDE SET G/24/2.° -
o s‘ ; BERCS - Y RS
. ~ . L 2 1 l':'-
. ¥ i
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Teacher References co T

Dewall Marllyn M :1976 NSTA Teachers Guide: Resource Matem’als for E’nvironment '* .
and Energy. ' Elementary Sc1énce ‘Packet; No, 12.. Washlngton D C Natlona,l .

’.fif.-' Sc1ence Teachers‘#ksseq\tlon (pamphlet) . v _. .
Grove Noel 974 0il, the dw:;ndlmg treasure Na‘l;wnal Geog;raphw 145 (Jufne.) o
L 792 825, , ) ) .

Kenaha.n, C: B. , et al. 1973 Bureau of Mznes Reseaz'eh Progr'ams "On Re yclmg and’ o ,;
" Disposal of Mineral, Metal and Energy Based" Wastea.g, Informatlon i rcular 1973
: Washlngton DC U S. Bureau of Mines. . R T :

McCauil Julla.n 1972 The t1de of 1hdustr}.a1 waste E’nmronmenf: 14(Dec ) E /
0 . ‘-, . .. . , - e . va' Wl ""_ ..'..‘ - v

o AL S - .

T MCClay, Davld R 1973 Natural Resources and Ggreer' Awareness A .’Z’eacher's Gmde\ / ‘
for. Grades - K-6 Washmgton, DC: U. S. Goyernment Pr1nt1ng Offlce By e

Putndm, John H. 1972 QU1ck511veranQ Slow death  National Geographze i4zc0ct 3

. 506-527. . t : S S
_' . B . 1974 Tlmber . how much is enough‘? Natwnal Geographw 145(Apr11)~ R
TOBSSILL L, . RS N O
Schatz Albert 1971 "Teqching Science:with Garbage Emmaus PA Rodale Press, o o
. InC - v . .. . - Ao . : ’:.“f'

n\.

Sc1ence D1v1519n 17974 E’nmronmental E’ducatwn Stmtegtes for Wzse Use of ‘
' Energy Raleigh: - “N.; C. Dept, of Public Ifistruction. AN AR

Secretary oi-; the Interlor 1972, meg and Mmeral Polwy., Paft 1 Washmgton, S
o DCy U 8. Gove,rnment Pruatlng Offlce ~ N '
Sulllva.n, P. M. and Stanezyk M. H.; “ind Spendlove M. J 1973 Regource‘.Re'cover'y :
- from Raw Urban Refuse. "Report’ of Investlgatlons 7760 Washm"gtonoiDC: ~U. 8.
_Buregu of Mmes (pamphlet) ' ;, o - _ .
: ] nneth F. 1977, Geothermal energy the power of 1ett1ng off steam N
Nat, onaZ Geographw 152(Oct Ji 566~ 579. Y ’
-1970. Po‘llutlon, threat to man's: only home N!ztiongl Geographic
738-781. | : o
. . ’ . . :° ,.’- T : : | K
: - o . ‘ . s ._ .
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Progra

Breakmg Down the Roéksﬂ

Weathenn
Water Un erground

Ovemew el e .!;‘

..'Thd.s program 1s lelded into two parts. The f}rst sggment con51ders ‘the proce

and phy51cal weathermg and the so1l tha

) I\t looks: at -soil prof,lles soil use, and the problems of .spil erosion,

. 'segment traces water as.it moves throu

.. ‘meability. are mt‘roduced and water phe omena such'as contact springs ‘and artesian /.
wells are shown. ''Students also’see spec1a1 featGires that result when ground- water

the earth. The terms por051ty -and per-

i‘

and Sonls

develops as ar ‘end product.
- The sécond -

Lt

. PATTERNS IN OUR ENVIRONMENT |

PR A

- '. ’ hd

P

S Textbook References
A sEARm FOR UNTERSTANDING e

.Ch, 6-1:
6-5%
. 1.200-203 .
Ch. 8<6, Conservation of Our’ Re-
L sources,, pp.; 205-207"
5 Chiy 8 5:

*Weathering, pp. 182- 196

2632267 |
? Water in’ the Ground pp
273 278 x

- pp. 232-252
Cht 12

.

Ch.,8 -4: -Soil, p. 225 :
Ch, 6-15: Ground Water, p. 163
Ch'. 6-16¢ Pore Spaces, p. 164

_Ch 6-17:- Transplratlon, pp. 164-
165

"‘-;fTHE WORLD WE LIVE IN

Ch. .7:_ Weathering, Mass Was‘tmg,
,and Soils, pp. 88-10

The Fornatlon of 5011, pp '
Waters’ stsoluh_é ROCkS --

e S e EARTH SCIENGE:
MODERN EARTH SCIENCE L
I Ch./ 11: Weatherlng and Erosmn,

Water and Rock,“ pp 253 2~74~~_ o

comes” into contact with volcamcally heated rocks ‘or dlssolv,es rocks 1n llmestOne
L, .areas. el ) : PR I : .

PO i .

. EARTH SCIENCE A LABORATORY APPROA(H
¢ Ch. 2: The Treasure Beneath Our
' - *Feet, -pp. 23-39. .
S 'The Key Role of Water on"
. Spaceshlp E.arth, pp. 41-54
-~ Ch. 5-8;
- Ground, pp. 9Q-91
“Ch. 5-9:
' 92 95 S 5
11S A '
Tdea 7-1: °1'11 Take Mine on" the
. Rocks, pp. 241-244 -
. Idea 7-2: Even Rocks Have Ac1d
' Indigestion,. pp. 245-248 -
Idea 7-7: .Have You Joined the

-

T Underground'? PP. 267 272

POCUS N EARTH SCIENGE o

. Ch. 6:' Sedimentary Rocks,

2-5, pp. 109-112 :

“Ch. 14: Undergrotmd Water, pp
270-285.

o HOLT: - EARTH' SCIENCE .
- . Ch, ‘7 Weathermg, pp 174 201

' gh 8: Ground Water, pp. 106 121 N
ST o201 - ‘
: U

. Our Water- Resourtes, pp.

Parts o

T

"Water ‘that Enters . the 2 o



. I'.»c" . g!. IR S e & . : . . . ’ : |
' ‘INVESTIGATING THE}AR’IHW ' e PA'IHWAYS IN SCIENCE - i '
C e Ch 9% The Land- Wears Away, 190-'..-5- - 11 Ch, ' 4: Weathermg Changes the
NS 1.200, 206-209 ' Yo - Earth's‘Surface, pp., 88-92 -
S : ,Ch ‘8: Mmsture Income and Stor.age II Ch. 8: The Underground Water; ;
' pp., 168 176 R R " Pp. . 109 114. )

' ] ’ : ~ © v . II Ch.’9:  Fighting the Battle of

"o OUR ENVIROWIENI‘ N SPACE S : o Ero$1on, pp. 115- 119 _

. e _Ch 16: Energy Expanded at’ the Land- . . S P
. * .." Atmosphere-Interface, pp. . 329- 349" S L g o 7
s Ch 17. ‘ The Energy of Flowlng Water, I s :

© ‘ B N
. ' SR o
D;) . _t_ _ ..
. : o ' e . ..'l" : __. N : . B
ST I Student Readlngs o S
: Adams £eorge F. s and Jerome Wyckoff . Lazzdf‘orms New York Western Publlshmg Co. )
' ; 1971 - ’
Alexander, Taylor 4R. , and George S Flchter., Ecology New York Western Publlshlng
- -CGo., 1973 : -

Allen, Dorothy H , and’ County Beautlful Magazme EdltOI‘S Story of‘ SozZ New York

Lo P Putnam"s Sons, 1971, . _ (-

. Baldw:m, H. L., and g L. McGhmess.,“A Pmmer on. Ground Watera Washlng‘ton, i ,: ‘_,‘[U. S,;:_:' .
' Geologlc.al Survey, 1963. (pamphlet) LT

: Bauer, Ernst W.  The Mystprious World of Ciaves New York' Franklm Wa"tts, Inc., 1971

~““Foth, H. andH s, Jaq . erld Guzde to SO’LZS«' Boston Houghton leflm Co .y &
: 19:1 . 3,

Heady, Eleanor B The SozZ that Feeds‘ Us New York Parents Magazme, 1972
. Leopold, L. B., and W. R. Longba:m 4 Pmmer gn Water,. Washlngton DQ U s

v Geolog1cal Survey, 1960. . -, :
Rhine, R1chard In,f‘e in a Bucket of SozZ New York Lothrop, Lee and: Shepar 0yl
1972, o - =

 Rhiodes,- Fx;nk H. Geblodys New York: Western Publlshrng Gony 1 1

Swanson, H:*L.,. and C.-L. McGuinness.- 4 Primer on WateﬁgQuaZwy“fWashmgton, :
U s, Geologlcal ‘Survey, 1965. (pamphlet) R .

U S. Geologlcal Survey. Geysers. Washlngton DC U’ S Geo gig¢a’t 'u‘zgvey, 1§?5.
(pamphlet) . . :

. A Watei' in the Urban E’nvzronment Eroswn and Sedzmen
‘_ T U S Geolog1cal Survey, 1974 (pamphlet) .

L Water of‘ the World. Washmgton DC U S Geologlcal Survey,°1975
. (pampk [et): AR '

Wentworth D@.nlel F " et al : PoZZu 1,0‘ L Exazr_nmng You_r.,‘E'nmronment;... aneapolls-:
M1ne> P.ubllcatlons Inc., 1971 SRk IS ST S R




Weathermg
and Smls

] [ e Al |||||||l||||||||||l ul

. This segment. beglns with £€sh rock ad exam1nes “the physlcal and
, chemlcal processes. that reduce/the rock to s il, first through frost
.. wedging and wasting and then 1ut10n, ox1dat10n .and hydration. It .
* . shows the development of sapfolitle’ #ind residual and discusses what a soil’ -
Co proflle- is and the charact of varlous horizons. The remaindér of. the |
segment is devoted to exapbles of wdys .in which 501ls are used and mis- -
“used.  Students see the ge that-occurs. when hotses are built on.the
" wrong type of spil.. Dust}bowl cond1t10ns and ‘gullying are shown as T
- examples of thé misuse of\land, sednpént traps and. str1pcropp1ng as L
examples bf - good conserva ion: practlce. I S R

<

Voo Concepts ) Obechvés
e "Natural forces acting todgy”are the Afte,r. watchlng thls segment a.nd completlng
- same ‘as these which have een acting: the appropriate follow-up- act1V1t1es, the

e through the ages. T Ry R = Student should be able. tgP
; o Weathermg is a chemlcal and phys1Cal a . '.1‘ explaln the theory of unlfomu-
. . process.that alters and.adjusts rocks:’ = ., o tarianism’'as it relates to -
. .and minerals to a.surfdace environtient = ., i: - weatherlng and 'soil development
. different from that. in wh1ch they S e
PEe were fonned : _ e e _explam the general process of
S R ',weathermg
_ .._,-_The rate ‘at- Wthh Weatherlng pro: . Ao ‘ ' :
ceeds depends on the composition of - - -4 explaln what a mature soil is, how

. the materials involved and. their re- © - + it forms, and.demonstrate a
. . sponse to the changmg surface en- E : _'typlcal 5011 proflle ‘
,;'-_v1romnent , S -

~

Y

A ’ S e 'explam in general terms how :
o de ‘If loosened rock materlal remalns in . ' climate-and altitude affect the
*-. place long enough, a mature soil will L .formatlon of SQll
: develop that; reflects the clJmate of . . - ,
. the’ area.’ . o . e 1llustrate several causes of soil’
, o SR . ..-.- ~erosion and give examples of pre-
‘e Man is acceleratlng the erosion of the S vent1ve measures.v o
-~ land-by means of. poor agrlcultural and 8 ‘ R
. engmeerlng practlces..__ R . SR .
4 .203 - -
. . : 200
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K SR Sl "| Learmng AC‘]VItIes L

Prior to v1eW1ng this segment,thé students should be acquainted with 'the following
E temms: physlcal and chem1cal weathering, soil, erosion. - ' _ .
N ' ) )
Have students br1ng samples of soil to- cl%ss and compare them by Rh}’SICEll d1f-
. férences such as color texture -etc, Ask them to suggest reasons for the dlfferences.

" Have students collect samples of 5011 at home and send them to the ‘'state soil

testlang office for analysis. You can obtain the conta1ners and forms from your. county's
agricu tural exten51on agent _ ‘ ‘ . oo o

' Have students prepare d1splays 1llustrat1ng one of tﬁe follow1ng top1cs

. l,‘ ”Weathermg-—physlcal or. chem1cal - C S
. 2. How soil forms o B
oy 3. The 11v1ng la)*er (a horizo . o
=B 4. The profile of s e’ local odl § R
' Z 'I:‘ : 5. Uses of soils a ‘ v :
o 6. Soil .conservatmn/
“ . . ) . \ B E \
t \\ . ?
+ ¢ 1 ‘. \‘ . - . .
N 5'-*_\,\_' o Medla Resources L N\
FllMS ' - T ST T : Sfl'UDY PRINTS B
"THE EARTH IS THE LORD'S ‘16mm, 14.1/2 - SOILS. 6 18" x 13" color pr1nts Ward's
. min. sd. color. Farm F11m Foun- . Natural Sc1ence Establlshment Inc.
datlon, 1960. o . . R
_ THE LIVING SOTL. 16mn. - 20 min. sd. . e
& - color. Shell Film Library. %'}'Esa'iﬁ? EBTA%E?«IASTING SOIL AND GROY
C entrs IR WATER, AND RUNOFE. 15 b and w; . .
: SOIL AN INCI{RODU?ION BF.}\ﬁgn:lluc g 1{1:1 ' transparencles Ward's Natural SC1ence
. min. s co. or atio ; Establlshment Inc . . C
c.Medla. ‘ s : ,
o SOILANDWATER CONSERVATION DEM)NSTRATIONR o~ S R
« o+ l6mm. ' 22 min. sd, color. Caterpll-'
: ' lar Tractor Co., 1971.
o WHAT ON EARI'H" SLIDE SET  G/25/1. T . : ' ‘
L e Teacher References |
Brady, Nyle C. 1974. - The Wature and. Propertws of. Sozls 8th ed New York , :
. . Macmlllan Publlshmg Co., Inc. = . Lo
Foth Henry D. 1970 4 Study oﬁ.SozZ Sczence. Ches'tertown,- MD: Lamotte Clremical -
S Products Co. . . . IR o T




Hunt}'Charles'B‘ 1972 akology of SozZs Thezr Evolutzon, CZasszficatzon and
“.Uses. " San Francisco: - W. H. Freeman and Co. - :

“Kellogg, Charles E. 1956 Soil, 'Seientific American 183(Ju1y) 30-39,

Schatz, ‘Albert 1971 Teachzng Sczence with Gar'bage Enmaus\ PA: "Rodale Press, )

-Soil Conservation Serv1ce.- 1975 Teachzng Soil.and Water Cbnservatmon o
' Was}\;ngton DC:: U, S, Deptkof Agriculture. (pamphlet) e

U S. Dept. of Agriculture. 1957, The Yearbook of Agriculture, Soil. Washing-
~ ton, DC:. U.S. Governmpnt Pr1nt1ng Office. : :
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R Segment Synopsls e el
WATER UNDERGROUND is a tour of the magic land water has created
-+ benéath the edrth's" surface. iThe tour begihs with a brief review, o ‘\
the water cycle. 'Then a'demonstration of water movement' undergroung
illustrates porosfty, perm 111ty, water tables, and drtesian aquifers.
K Spr1ngs lakes, and swamps a explalned in. terms of theJrrelatlonshlp P
. .to ‘the water tab'le. -Geysers .and hot. springs are two special situations’ & ° /
' 1nvolv1ng ground water-in areas of igneous activity, Caverns, sink- "~ R
holes, dlsappearlng streams -and natural bridges illustrate the kinds * . -. "
“of landforms wh1ch develop when ' ground water 1nteracts w1th 11mestone . o

Concepts L Oblectlves P

e 'Natural forces acting toda)r are the " After watch1ng this segment. and completmg
same as.those which have been act1ng _-appropriate follow-up. act1v1t1es the. -

.- through the ages. o R student should be able to -~ _
& Movmg water is an mportant agent of e 'eacplam the theory .of’ uanornu.-
. erosion, .acting both above and below T --tarianism as. it applies’ to, ground
. ground - . VR Y S . water reIated phenomena
N e The 1nteract10n of 1nterna1 and ex- : s 111ustrate the ways' in wh1ch water‘ 1
. ternal processes may produce dlstlnct " . moves’ through the ground
landforms. R Lo
, T e expalaln how the water table re- »
_ - . e .. . . lates to springs,. swanps, ‘and - .-
e S e i~ artesian wells and"its role in
S S e o0, the development of cavern systems.-
e e e and karst tomgraphy :
L e , . — : ' ,/{ - ‘ =

T
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Prior to viewing thls segment students shou1d be acquamted w1th the foll-owlng ,

. terms 1 “porosity, cap111ar1ty, permeablllty, water table,, arh tesian, spm\_g, lake. LT
;‘swamp, cavern s:mkhole, geyser hot spring, stalactlte 4sta{lagmlte T

g RS

Have students collect p1ctures of various cavern systems and St

: ._-play descr1b1ng varlous cavems in the Unlted States. L N

.

Have students locate several spr1ngs in the1r

1;"'

oxmmmi."'_",' g

o Durlng the;Lr study of ground water have students conduct mvestlgatlons of some ‘.i
.. of these top1cs porosity’, caplllarlty, permeablllty, -water budgets, water ur.1f1--- .
o catlon, ‘and. water pollutlon‘ \tests K : - o b

-

Have students bulld ‘models or construct dlsplays 1llustra1:1ng one of th fol-‘,

. . lowing topics: ' the water table; Haw™ ov’er-pumplng affects ‘the watentable aroun
~ wall; artesian: systems sprlngs, cavern development _ ands

. ground water S _ ol

© . Have’ students write :fOI‘ more 1nformatlon on caves and cav:.ng fr,"m 'the Nat1 mal: i/ ©

Speleologlcal SoC1ety, Cave Avenue, Huntsv1lle Alabama 35810 T AT

. : o b L
S L S Medna Resources
CAVERNS AND GEYSERS 16mm 14 min, '.sd'. WATER WHY IS' IT WHAT IT IS? Tomm: 1 s
color BFA Educatlonal Med1a._ "~ min.- “sd. -color.. Moody In%t1tute§
E T of. SC1ence, 1975 Tt ;_' i 5 A
A DROP OF WATER 16mm .14 m1n sd color g CoEe 1 i<
f,, Arthur Barr Productlons 1971 . THE YEAR OF 'IHE DISASTER 16mm ;28 min. %,
- T Caterplllar Tractor Co ¥ 1967
3 .'IHE RIVER’@IIUST LIVE, 16mm 21 min, sdo . Lo ..
o color._ Shell Fllm L1brary, 1968 B coe
© L THE SPELL OF THE "CAVERNS, . 16mm. " 14 1/2 FII.M LOOPS . TN
v min. = sd.. color V1rg1n1a Dept of . wGEYSERS AND HOT SPRINGS. -1 color: film -
Conservatlon and Economlc Development - loop. Doubleday and Co »-Inc.
. e 1969 ' _
'TFIE SUB.J'ECI‘ IS WATER .16mm: 28 min, - sd..". - Ca RE
. colot. U. S Geologlcal Survey, e HYDROGEOLOGY 8 color Film loops 'Hub—‘
' Vlsual SerV1ces Branch T ,'_, R bard Sc1ent1f1c Co.. - & = ol
S . f.’-.*‘- '5'..“'.’
. VIRGINIA SPECI‘A(IJLAR 16mm T 13 1/2 min.. |:| STRIPS o C Cee T e

- sd. color., Virginia DeP{ of . C°“59;,1f : THE ATER SERIES. ~ 6. fllmstrms 6 cas-,.
.. yation and Economlc Deve opment -sette tapes, Soc1ety for Vlsual.

“HE WATER BELOW. * 16mn. 30 din. sd. COlor . Educatm“’ 7S, N
-0 S Geologlcal Survey, 1964 .o SR " . ;-;'-';/- T
o SLIDES B

WATER THE COMMON NEGESSITY." 16mm. 9 min, WHAT ON EARI‘H?' SLIDE SE’I' G/ZS/Z o
. osdy color Moody Inst1tute of Sc1ence, ' . %

: '\~( . 7‘ : s
SR 207 :
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STUDYPRINTS o

GROWND WATER.

6 18" x. 13" color prlﬁts. -
. -Ward?sVNatural Sc1ence Establlshment :

o

Teacher References

.Earth Sc1ence Curriculum PrOJect 1969.

~ ESCP Reference Series,. RS 8.

' Instltute.
Revelle, Roger.

Basic Data and Water. Budget Computamon

Falls Church, VA Amerlcan Geologlcal

1963, Water;, Scwnmﬁc Amer'zlc'an 209(Sept.): 24,.94-100.
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Agents of Erosnon S
Streams Erode the Land |

c Glacrers Carve the Land
- . Waterfalls L

T : Program Overvrew v
'Thls program is d1v1ded into three segments which 1ook at the erosion of the
- earth's surface by water and ice. The first segment, STREAMS ERODE THE LAND,
looks'at the ways streams behave from their headwaters to'their deltas. rStream
flow, erosion, and deposition are illustrated through examples from: across the
- United Statec. Thedsecond segment, GLACIERS CARVE THE: LAND, uses active and
former glacial areas in the United States and Cahada to demonstrate how glac1ers .
.carve and change the land. ' The, third segment, WATERFALLS, 1s a short film essay S
on the properties and maglc of falllng water, -

.~

L
K .
1

s Textbook References e e

e A SEARCH FOR UNDERSTANDING - EARTH SCIENCE: A LABORATORY APPROACH'
. Ch. 6-2: Transportation and

- Erosion, pp. 186-190 .
6-3:  Glaciers, pp. 190- 196
7: The Earth's Surfaceis

.__? -.9.9.-"

8: The Work -of Mov1ng Water,
pp 242-267 _

v

. 'M)DERN EARTH SCIENCE

Ch. 12: Water and Rock, Pp. 253 .
274, -
Ch. 13t Ice and Rock, pp. 275-
295 S

. PA'I'I'ERNS IN OUR ENVIRONMENI‘
| Ch. 8-5: ‘Up-down-up=down: 'I'he
, Bullr.hng Up and Wearing Down
 of Landscapes, Pp. 226-229
Ch. 8- GH Erosmn, pp. .329 232

. THEWORLDWELIVE IN " . L.
~ Ch. 10: Running Water, pp. 130-

' 156 o o

Ch. 11:  Glaciers, pp. 157-178

' Built-Up, pp. 214-223 .~ '

. EARTH SCIENCE:

209

Ch. 6:° The Changing Face of the -
: Land, pp.. 101-133"
. Ch., 7-1:

137
“Ch., 7-2: Haff of the Earth Under

a Blanket of Ice, pp. 137-138
IIS : : ”
A Idea 7-3: 01d Man River Was Once
- - Young, pp. 249-254:
Idea 7-5: It's White, But It's.
‘Not, a Tornado, pp. 259-262
Idea 8-1: - Here Today, Lagoon
' Tomorrow, pp. 277-282 . .
Idea 8-2: Watch Out for the Drum--
lms, pp. 283- 286 o

" FOCUS ON EARTH SCIENCE

Ch.. 13: 'Mass Movements and Runnmg
' Water, pp. 250-269 ©
Ch. 15: G1ac1ers* pp. 286~ 305
‘° HOLT EARTH -SCIENCE
Ch, 3:
96

Rivers of —Ice, PP: 135- R

Shaplng the Land, pp. 64-

A



o INVESTIGATING THE EARTH

, S PATHWAYS IN SCIENCE ' '
-Ch, 9-7 through Ch, 9-10: - . . II'Ch. 5: Wind and Water Change the -
- Erosion, pP. 201- 208 R _ " Earth's Syrface, pp. 93-97
_ » .. II Ch. 6: Glaciers--The Force of
P OUR ENVIRONMENT IN SPACE - ' , Moving Ice, pp. 98-103 -
. .Ch. 17: The Energy of Flowmg " II Ch. 7: Water, Water, Every-
"~ Water, pp. 351-376 - o, where, pp. 104-108
Ch. 18: Work of Glacial Ice O b

~Upon the Lands, pp. 377-392 ° . . (

4

| : (/7 | . .
RN . -;l’?
e Student Readlngs..
GENERAL

Adams, George EF.,
. Inc., 1971.

-Rhodes Frank H,

and Jerome Wyckoff Landfoms New Y'ork Western Publlshlng Co.,

GeoZogyo New York Western Publlshmg Co , Inc . 1971
STREAMS AND WATERFALLS S L : »
Breed, Jack. . "Land of the Havasupai (Arlzona Indlans) "w National Ge'ographic May.
1948, pp 655-674.

N Challacombe, J. R. "The Fabulous Slerra Nevada " Natwnal Geographw, June 1954 pp. .
" 825-843, . v

. ) ' : 'x
Davis, Kenneth S., and Luna Leopold _ Water New- York
o t1tle in the Life Science Laboramry ser1es) ‘
"gEdwards Walter. Maeyers

"Niagara Falls, Servant of Good Ne1ghbors "
, Geographw, April 1963, pp. 574-587,

Kennedy, ‘Leonard.
-Guiana."

‘Time- Llfe Inc , 1970 ('a_

thiohal ,
"The World's Greatest Waterfall: The Ka1eteur Falls, in Brltlsh
Natwnal Geographw, Sept. 1911, pp. -846-859. : -
: N0)_;es Theodore W. """The World's Great Waterfalls:

Visits to Mlghty Niagara, Wonder- i
: ful V1ctor1a, and P1cturesque Iguazu " Natwnal Geographw, July 1926 pp 29-
59, ,

“GLACIERS L o

Dyson, James. ' The World of Ice. New: York Alfred M. Knopf, Inc., 1962. |
- Kurten, Bjorn. The Ice Ag’é. .New,York: G. P. Putnam s Sons, 1972 ' ! ‘
Lauber, Patricia. ) Tcebergs and GZamers

‘Canaan, CT:
(a title in the Junior Sc1enlce Book ser1es)
.Jones, W1111am R:, -and David Mumech. Yosemite, The’ Story Behmnd the Scenery
- Vegas: K. C Publlcatlons, 1971 c

Matthews, William H., I1I.

The Story of‘ GZaczers and the Ice Age New York: ‘ Harvey
House, Inc., 1974. El L S
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Garrard Publlshmg Co., 1961 .
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Streams Erode
the |.and

e —Segment Synopsns P :
- ' STREAIVS ERODE. THE LAND traces water from the point where it first.
‘- strikes the earth until it enters the seaw It discusses the erosional.
processes. of abrasion, saltation, and solution and illustrates the pot-
~-holes and waterfalls that result from turbulent water .and high gradient
- streams. . The segment is divided iito four parts. The first three dis- -

- cuss high gradient. "youthful" streams, medium. gradient "mature" streams,

" and low gradient "old age" streams, whereas the final part illustrates the "
phenomenon of rejuvenation. Each part explains and illustrates the .
Creation of typical stream profiles. This gegment also pays special

- .attentlon to erosion and deposition phenomena watershed development and
- man's use and misuse of streams.

: \—&‘:— o —
—
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Concepts S o Objechves

e, Namr‘ﬁﬁssforces act1ng today are ‘the ~ After watchmg ‘this- segment and completing-.

same as-those which have been actmg appropriate folldw-up activities ;—the~h—~ -

through the ages. PR o student should be able to
o Gravity moves weathered materlal to - S e ¢€xplain the theor}c of 1m1form1~.

" lower elevations and ult.mately to the. = tarlanlsm :

*sea through the medla of water, wind, - * ' _ : ‘

and ice.. + - / T explain how water erodes the la.ndj 5

o and cite some well known examples.- -
‘e Movmg water 1s the ch1ef levellng oL ) : IR
o agent. o - R - : _ Lo
I.earmng Aclmhes

NS Before v1ew1ng thls segment, either students -should be mtroduced to the followwg \
terms or the film segment itself may “introduce the terms, aided by .a follow-up dis-
cussion: gradient, youthful, mature, meandering, levee, pothole delta, alluvial

. fan, flood pla1n back swamp,, tr1buta’ry, divide, water gap, w1nd gap.

Have students prepare county map (road map) using colored ‘markers to-show. ‘
divides' and watersheds. : The map can be expanded into a dlsplay w1th student photo- B
graphs of . local stream prof1 es and feature v SN



; K Have students prepare a’ 'ulletm board usmg photographs tomllustrate h1gh-
’ g d1ent,,med1t1m-grad1ent an low-gradlent streams

" Have students conduct ‘the followmg 1nvest1gations from F Martln Brown a.nd Rem, “
Wl’ Thompson's-. TOPOGRAPHIC NAPS FOR’EAKIH SCIENCE (1970) publlshed by Silver Burdett >
Company, Morrlstown, New Jerse)' ‘ :

ET R G Streams I, pp. 9- 10
. LvERS T 6 Streams I, pp. 11- 2. . . _
7 Streams III, pp. 1314 e S
R i, 8 Deltas, pp. 15-16 . . .l
B e 18 .Dralnage Patterns pp. 35 36 ol .i,; :

) "v-A
7. ., .

: Have students use ‘a stream ‘table to- 51mu1ate var1ous stream phenomena See o
_Josep'r'rD ‘Ex1jne's INDIVIDUALIZED TECHNIQUES: FOR TEACHING EARTH, SCIENCE (1975) pub- -
: ,l1shed by Pr’entlce -Halt, Inc., Englewood. Cl1ffs New Jersey. : -

< Have students take,plctures of examples .of - ems1on near the school In. the case
~of gulliés and. Similaf features, they may wish’ to photograph a feature at momhly inter- -
vals and compare the. results. . _ : -

Have students coﬁstn!ct proflles of streams near. school u51ng topograpth maps, .
and classlfy the streams based on observable features , _ _ ‘

n'yv »
v .

.l

— FROSION: LEVELING, THE LAND 16mm. 14 min.  LEGENIS 01= 'IHE LODORE 3 Lmin: 13 min,

lor. Ency. Britannica Ed, Coxp. ' sd color, Colorado State Division-
(from the\AGIﬁEBE Earth Sc1ence Program) g of Commerce and. Development o
. B A
'D. 16nm 15 min. sd color ~ Natlonai NINETY DAYS 'IO SURVIVAL 16mm.. 52
J Oceamc and Atmospherlc Ad:nlnlstratlorﬁ* . . min, sd. color. Pyramid Films.
i P . (a Smithsonian Institution f11m
FLCD BEIDW " 16mm.- 16 min.. sd color. PR produced by 'CBS News)
- . \National Aeronautlcs and Space Adm1n15tra— , S I
ﬁ f t1on, 1975. S v - RAPIIB OF THE COLORADO 16mm 15 min,

o 4 : sd. color. Pyramld F11ms
"IHE GREAT 'FLOOD: OF 1975, -16mm. 25 min. -sd. : :

dolor.. U.S. Army“‘Engmeer District, St. .THE RIVER.MUSE-LIVE. 16mm. 21 min.’

o Paul 1974. - o -~ - sd. color. Shell Film-Library,
- o " '1968. . DR
-GREAT RIVER 16mm. 28 min. sd. color. - Bomme- T '

- v:Llle Power Adm1n1strat1on, 1973, . RIVERS IN MINIATURE. 16mm. 14 min;"
ARE ' = . . sd, color.. U, S. Army Engineer

\f@ CANYON 16mm. <26 min, , sd. color Idaho . Waterways’ Experlment Stat1on,
f Oommerce and Development T ‘_ o 1954 , , '
\

"JOHN WESLEY POWELL: C\AI‘JYON~GEOLOGIST 16mm.  RIVERS OF NO RETURN. 16mm. . 28 min.

20 min. Sd color U s, Geolog1ea.l\esd color. Idaho Dept. of Com—
Survey merce and Development : .

R \ . \ ,‘ N '1‘

2 .




: e TRANSPARENCIES : o
. SEA RIVER, 16mm 14 min. -sd. color ¢ WORK OF STREAMS: : THE EROSION CYCLE
'_,; © U. S. Geolog1ca1 Survey. ' - 15b andw transparenc1es° Ward's
’ ' : . * 4 Natural SC1ence Estabhshment
THE WAYS OF WATER. 16mm 13 min, sd. Inc .
. color.’ Ency. Bntanmca Ed. :Corp: - K D T
+(from thé.AGI/EBE Earth Sc1ence -4 e R S
- Program) B ' MODEI.S R Coo
'STREAMTABLE, 70" % 26" x 6" table.
S Ward's Natural ¢Sc1ence Establlsh-'
. SUDES ment, Iné..
© VHAT ON EARTH? SLIDE SET /26/1, . GEOMORPHOBOGICAL MODEL SET. 8 models.

Ward's Natural Science Establlsh-

. [ment Inc e
Teacher References L
Cralghead Frank Jr., and Cra1ghead John."” 1970 Wh1te-water adventure on W11d =

r1vers of Idahov.

'Edwa.rds Miké W. 1970,
7 (April): -554-588.
“Mod gan, James P. 19-70.
_ 107- 116 S
'Shepard F. P

Graw-Hill Book Oo

-and Wanless H k

National Geograph‘bc 137(Feb.): 213- 239

Shenandoah I Iong to hear ybu Natwnal Geographw 137 '

. Deltas

.

a resume Journal of GeoZogwaZ Educatzon 18 (3}

1971_. Our C‘hc_mgi;zg Coastlt_nea. ‘New,-York: -Mc--
. ~ . . N Lo i . R i
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*}‘,‘,"Glamers Carve
—__the Land R

B PN

o
% Segment SynopS|s
Th1s segment GLACIERS CARVE THE LAND, 1ntroduces students to the
process af glaciation and the¢ erosional: landforms _produced by -moving ice.
Although continental glaciers\ are mentioned, the majority of the segment -
_ 'is devoted to alpine glaciation, Film from Alaska and Baniff National
. Park in Alberta; Canada proV1des students with g firsthand-look at active
glaciers both in temms. of ice movement and erosional products. A walk
~ filmed in Rock Creek, Montana introduces- students to glacial features left
* by a retreating- glaC1er Footage of Yosemite Valley serves to- illustrate
. the power of moving ice. Students will see gigantic results produced by *
a1p1ne glac1ers in the Rockies, and observe smaller features produced by-
. moving ice. . The segment's overall aim is to 1ntroduce students to the B
power of glacml actlon and the resu1t1ng eroslon -

Rt .4 A ‘ . o . )

- S Concepts e ObJectlves g .
e Natural forces acting today are the  After watchmg -this segment and’ completmg
: as those which have been actmg appropriate follow-up activities, the :

e d
ST
&

th 'ugh the agesa ; student should be able to * | “w
‘e. Gravity moves weathered matemal to » -explaln the glaC1a1 evidence for
" lower elevations and ultimately to - the theory of unlformltarlanlsm
the sea through the’ med1a of water, - - ‘
. ice, and wind.. ‘e descr1be one of the four maJor
Ty o0 _ L methods of eroslon
e -If the cllmate perm1ts ‘moving ice = ' ;
' (glaciers) erodes and transports- rock " e  Cite several maJ or. examples of
apd.soil to a warmer area, where the - .glacial features in the Un1ted b
ice melts gnd deposits the material it. .. States - o

e has carried.
e e I.earmng Acches S A
Before v1ew1ng th1s segment, either students should be? mtroduced to the followmg ’

. terms or the}lfllm segment itself may introduce the terms, aided by’ follow- -up dis-
cusslon ylacier t111 c1rque, klufe edged r1dge horn, kettle 1ake, crevice.
-

o




Have students collect photographs of act1ve glaclers and glac1a1 valleys and use
them to’ create a. dlsplay 111ustrat1ng ways in whlch movmg ice carves rock

)

‘Have students make a dlsplay show1ng the’ locatlon of act1ve glaclers and glac1a11y .
scarred areas in North Amer1ca

" Have students 1nvest1gate“‘the concept of flowmg icey Begin by
- ice in a pipe that has a small hole drilled in its side. ose the/ ipe by 1nsert1ng
- €lose fitting wooden dowels in each end. Place the: ent1re it in’a vise and slowly
apply pressure to, the dowels. Ask students to explam what they believe is taking .
.~ place. As an alternative to this activity, place ‘a block of ice on a hard, cold. flat
. surface. Cover the:block with a second flat plate and add weight slowing beg1nn1ng

with one-minute m‘tervals Ask students to descrlbe and explaln what they see; happening
to the ‘ice.

o Inv1te knowledgeable 1nd1v1duals in your area who have v151ted or worked in
; gla\c1a.1 areas to show slldes and descrlbe glatlal country ~to your class
L .
' ’R Have students conduct the followmg mvestlgatlons from F Martln Brown and Rem E

‘\W Thompson's TOPOGRAPHIC MAPS FOR EARTH SCIENCE (1970) publlshed by. Sllver Burdett
‘ Co s Nbrrlstown, New Jersey B

¢ oo 11 Ice F1e1ds and A1p1ne Glac1er;s,-zpp“,§i‘r-22 L
L . . 12 Alpine. Glacmtlon, Pp: 23-2 AR e
S .. 13 Continenital Glaciation, pp. 25 26 T ey
R 14. Drumline,pp. 27-28 S

cing' crushed

| “- .. Media Resources - PR
EARTH SCIENCE LE CIES OF “THE. IGE AGE.  INVESTIGATING A GLACIER. 1 golor film- -

-~ . 16mm. 12 -minij-sd. color. Indiana . strip.: Ency. Britamnicd Ed. Corp. - -

Un1v Film. L1brary B S o o - Co ' .

EVIDBNCE FOR THE I€E AGE. '16mm. 19 min. SLIDES : e
: é§m°°1‘3§mmﬁ‘t‘§§‘ Agﬁgﬁguﬁganﬁdmm |GLACIAL EROSION. AND DEPOSITION. 20 color-
Prograr) . slides.- Ward's Natural Sc1ence Es-
g ' ' ’ : tabllshment Inc. .

' GEOLOGICAL WORK OF ICE. l6mm. - 11 min,

" sd. -color. " Ency. Britamnica Ed. . o WHAT ON EAR'IH‘? SLIDE SET G/ 26/ 2 -
4 Corp.. (2nd ed.) © o % .
‘GLACIER oN"mE‘ MOVE. 16mm‘ 11 min, sd MOD“ : S
.+ color. Ency. Britannica Ed, Corp. ALPINE GLACIER MODEL.. 18" x 24" model.

- (from the AGI/EBE Earth Science Program) Hubbard Sc1ent1f1c ‘.CO-: :

- RIVER OF ICE: LIFE CYCIE OF A GLACIER. .
~* . 16mm., 10 min, . sd..color. BFA Edu-
cational'Media‘. - (2nd ed.). «
'IHES’I’ORYOF'IWOCREEKS'lﬁm. 30 min, L P -
. 'sd. color. Un1v of WlSCOI'lSln Film =~ -+ o 0o T T
) L1brary, 1969 : o '




Teacher Refereﬂces

Crandell, Dwight R, 1969. Surficial Geology of Mowit Ranies la
Washington. U. S. Geologlcal Survey ‘Bulletin 12’88 i

Flint, Richard F. . 1971 GZaczaz and Quatemary GeoZo
: Sons, Inc ) P

‘Kii‘k Ruth._ 1968 Empldmng Mount Ramez* Seatt1e° Un1v 9

fLaBastllle Anne 1977, On the trall of W1scon51n s 1ce age
152 (Aug )¢ 182-205. .

_ Matthes; Franc01s E.. 1950, .The . Incomparable VaZZ.ey 4 GeoZogzc Intarpretation of t,h«
Yosemte Berkeley. Univ. .of Callfornla Press. . 9,

- Poulsen, . Mogens Bloch 1973 Greenland's place by the 1cebergs Natwnal Geogmphw
l44(Deo ): 849-869. y

Raymond Loren H. '1977. Glac1a1 per1glac1a1 a.'hd pseudo glac1a1 features South-_..
" eastern Geology 18(4) 213- 529. T

Shapp, Robert *1960. GZacwrs Eugene' Univ. of Oregon Press “.:—?‘"'

u. s. Geologlcal Survey. - The. Great Ice Age Washlngton DC:, U S. Govennnent

Prln;tlng Office. (pamphlet) _ . S A S

:Yandell ‘Michael D., and Yandell, Edward R. 1974 Ndtional Par]aaays A Photo-l
gz'aphw and Cbmprehenswe Guzde to G'Zaczer and Waterton Lakes Natwnal Parks
Casper' WY Worldw1de Research and Publlshmg Co . N RS
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Segment SynopS|s

WATERFALLS is a short film essay set to mus1c that strives to

) deplct falling water both as a thing of beauty ard as a landshaping
1. - ¢ force. Students will see waterfalls in all sizes' and from many places -
" 'in thé Eastern and Western United States. A very brief narration -

. - ihtroduces the causes of" waterfalls and descr1besa;heqr features, .. -
, - Among the waterfalls, deplcted are ‘glacially caused forms such as Yose--

: . mite 'and Bridal.Veil Falls, ground water-related waterfalls .at ThHous3nd
~ .~ Springs in Idaho, and structurally caused:falls at Uray; Colorado;

"+ ,Rock Creek, Montana, Spearflsh South Dakota; and Ha.ngmg Rock North
.Carolma. o _

hd

TR Concepts S e Ob]eCtIV SR
‘® Natural forces acting today are the\ . After watchlng this segmenﬁ and completmg
_same ‘as those which have’ been ac‘tlng - approp¥iate  follow-up act1v1t1_es the LY

- through the ages, = - _ -student should be able’to " N
e Grav1ty moves -weathered mater1a1 to T e explaln hiow water erodes the land
. lower elevations and ultimately to the " '« in the special chse of waterfalls._
sea .through the med.1a of water, 1ce, o e . e
. a.nd wmd .
\. Movmg water is the ch1ef levelmg
._agent ’
’ L I.eammg Achvrhes . . .
. Have students find ‘the deflnltlon of a waterfall m d1ctlonar1es and encyclo- -
pedlas. . .

Conduct a poetry wrltmg proJect in cooperatlon with the language arts teachers.
~ Have students wr1te poems or search for poems and short stor1es about waterfalls. S

\H\ve students . look for works of art deplctmg fallmg water and muslc wrltten :
"about falIngu ter, ) S _
A




o Conduct a bulletm board contest in wh1ch the group ‘that des1gns the most art1st1c,
1mag1nat1ve dlsplay wﬂl then put it up on a centrally located bulletln board. ,

o —_’ X

Voo fxoo se 70 Media Resources e
MATERS OF YOSEM[TE 16mm 9 min, sd. WHAT ON EARTH’? SLIDE SET G/26/3
. color. Pyramld Films, AR ‘

S Teacher References
Pearl.,, Rlchard M. 1974 Waterfalls an explanatmn E’arth Sczence 27(March Apr1l)
E 94 -101, . - - . : L
U S. Geological SurVey 1974 The Rwer and the Rocks. Washington,'. DC: ..U. S. S
Government Prmtlng Off1ce. (pamphlet) o
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S ;Sedlmentary Rocks
S s The Stories That Rocks TeII
e e What isa Fossnl?
N Program Ovemew o
Th1s program is. comprised of two segments. The f1rst 'IHE STORIES THAT . ROCKS
“TELL, looks at sedimentary rocks to find out how they are‘\formed and how they

offer evidence of the conditions which existed at the- time'they were formed,

. The second segment, WHAT IS A FOSSIL? explores the pro es that allow, life =~ - - »
- forms -to be presented as’ fossﬂs and stud1es the te paleontolog1sts use;
- to fmd fossﬂs - ‘
s Textbook References L CETT |
. A SEARCH" FOR UNDERSTANDING L. ., Ch. 7-8¢ Foss1ls and Similar De- = .
- Ch,3-5: Some Ways’ of Identifying - : pOS1ts, Pp- -151-153 -
* " Common Rocks, pp. 106 110 S <o,
© Ch,'7: The Earth's S e EARTHSCIENCE “11S e '
o Bu11t Up, pp. 209-22 o e - Idea 4-4: We Have to Settle th1s S
-Ch.-11:. The Language of the Rocks S . Now; pp. 137-142 . S
' pp. 342-355 e Idea 4-5: The Rock Connectmn,
' oo pp. 143-146 -
o . MODERN EARTH SCIENCE . Idea 8-7: Collectmg the Past
. ', Ch. 8: Materials of the Earth' ‘- _. pp, 311-316 . é -
o -, Crust, pp. 153-181" . - © . Idea 8-8: The B1g Push, pp 31 -
S - Ch.. 18: .The Rock Record, pp 376-‘ o 320 . ‘
.. 395 : o
. v e FOCUSONEARIHSCIENCB, v
0y _PA'I'I'ERNS IN OUR ENVIRONMENI‘ ~ S Ch 62 Sedmentary Rocks, pp 108-~
“ . Ch. 5-11: Sed:mentary Rockf p T 126 - .
Ch, 5-12: SedJ.ments, pp. 122- 124. ° HOLT"' EAKI'H SCIENCB '
"~ Ch, 5-13: = Clues of ‘the Past in "~ - Ch, 4: Earth’ H1story, pp. 97 130
Sed:mentary Rocks, P- 125 . Ch 6 Rocks, PP- 15{_‘173 IR
e 'I'HEWORLDWE LIVEIN : e INVESTIGATING'IHEEARIH ,
C ‘Ch. 5 0r1g1n of the Rocks, pp. : , Ch 2-3; l;nvest1gat1ng Rocks a.nd
o - 47-71 Y MJ.nerals, p. 30,
.+ . .CH., 23: The Rock RBCOI‘d PP, Ch /162 ~The Récord in the Rocks
3 324~ 338 o ot Jpp. 3432362 :
L ' . Ch  17: ' Life: Present Past, and
° EARTH SCIENCE: A LABORATORY AP‘ROACH o Future, pp. 366 378 e
B ~ Ch. 6-7: Rocks Forméd from - e PR
iggmentary Dep0s1ts pp 127- - IR .f : o
ST 219
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e OUR ENVIRONMENI‘ IN SPACE
' It g.' Extending . Un1t~4
A ... pps 438-440.

Ch 24:

GENERAI.

Sednnentary ROCKS; ,if . f»

Energy Systems Throughout the s
Ge.ologlc T1me .pp. 509-515.

', Student Reading"o o

4
' Fenton, Carroll La.ne ‘and M11dred Adams Fenton

“and Co., Inc s 1970

Martm, Allce and Bertha M Parker
;. Lo.,:Inc., 1974.-

Rhodes Frank H

!~

R'o'ck's and marazs',

Geology.,‘ New York Western Publlshmg Co.

-

T*.
FOSSlI.S E
‘Cartner, William C
-York: Sterlmg Publishing Co., 1972,

‘ Cohen, ‘Daniel.

Goldrmg, Wmlfred.
- Par-t I.. Ithaca.

) Ipsen, B C.
* ., Co., Inc., 1969,

~ Keen, Martin L,
o La}lh"am, Urless.,
MaJor, Ala.n

.Hu‘ntpng [j"ossts.’_ :
JThe. Bone Hum":ei*s”
CoZZeetzng Fosszls.

Inc 5 1973,

Plnn, Glovanm The Daum of sze

: Prebw toric An‘LmaZs
1976.

.'l'he “Age -of ‘Giant Mammals.

The Riddle of the Stegosaurus

New York:.

New York ]
Martm A11ce F.,and Bertha M Pa'rker,
London
.'l'he 1976 cﬁwd C'raft AnnuaZ

Handbopk of PaZeontoZagy for Begznners ‘and- Amateurs
Paleontolog1ca1 Research Inst1tutlon, 1960

New York Addlson-Wesley Pubhshmg -,'j

Dinosaurs

o

z'h‘é Rock Book.

PA’IHWAYS IN SCIENGE

‘T Ch. 4: Rocks from the Waters,
- pp. 20-25 . /
Uglt III:" The Story Told by .

. Rocks, pp 137 176

. T e
'

New York Doubleday :

New York Western Pub11sh1ng :

[PIRR

é Inc., 1971

" How We Know What on Earth Happened Before Man Armved New

New York Dodd Mead and Co., 1969

The Fosm,ls, ‘

Ju11an Messner, Inc,, 1970 . "
‘New York .Columbia Un1v Press 1973
St Martin's® Press s 1975. »

New York Westem Pubhshmg Co ,

.

Orbls ,Pubhshmg Co , 1972

~ New York F1e1d Enterprls’é@‘,,, S

Ross, W11da " What Dzd the Dmosaurs Eat" New York‘;, Coward McCann and Geoghegan, T

.Inc. ;. 1972,
Shuttlesworth Dorothy.
Sllverberg, Robert.

-1970.

Whlte , Theodore E.

- }Z‘appler Lisbéth, and George Zappler.
T Mmazso

Natlonal Museum of Natural HlstOI’)’.

Dmosaurs at Home

Mammoths, Mastadons and Man.:

To F‘Lnd a- Dtnosaur New York Doubleday a.nd Co. Inc 5, 1973

New, York McGraw—H111 Book Co o

New York Vantage Press, 1967 :

.'l'he World After the Dznos%a' The Evolutwn of -
Neﬁ"York Natural HlStOI')’ Press, 1970.. © - : o

Ice Age Mammals and the Emergence of Man.
ton DC Elepha.nt Press, "Smlthsoman Inst1tutlon n d ' : '

Washlng- _'




The Stones That -.
Rocks TeII

. ent Syn0psns e
_ THE STORIES ROCKS TELL shows how sedmentary rocks contaln ,
- evidence of their origin.. ,The segment begms by dlSCUSSlng the processes-._
. of deposition, compaction,:and cementation that.produce sedimentary- :
‘rock. It considers the emlromnental -conditions that produce’ part‘zél
'y - lar Tock types. Conglomerites are'shown to be'a: product-of abrLtpt
. changes in stream velocity; sandstones, a result of a'variety of sand -
.". deposition patterns of wind and water. Student’s_observe swamps “that .
-produce shaleand coal and two:structures thatreflect .short term eveﬁtS'
.- raindrop_impressions, and drought produced -ud«cracks.,’ Coquma Tl
- originates: from. the:crushing of shell beds by breaking waves, . Lime - .
"*secretion results in -coral reefs and.shell limestones. The segment .-~ - s
S ~ - depicts the conditions riecessary for creating evidporites :and pre-- IR '
wi . serving: fossils. The conclusion. suggests that students ‘tpo, can read T e
ey, the story of dep051tlona1 env1ronments in: sedlmentary rocks S e e

RN SR - X . . ! Sa . . : ..
A : L . . ;o L . S e A v IREY Lo

A e . ! . . . . . E
oo R K L . o o e . ~ ey ) L -

S,

oo w ot Coneepts L :
o Natural processes acting today. are the After watch;mg thls- segment'and completmg
*  same as those'which have been actmg appropriate follow- -up. act1v1t1es, the

A through the ages. St .. student should be able: to -,

e Sed1mentary rocks re. formed by com-. _' -.‘ relate the formatlon of sedlmen-'
‘paction and cementition of VaI‘IOUS o ‘tary ‘rocks- and the features: pre-
products of erosmn : Lo .. served in .them to the theory of

o unlformltarlamsm - O

SedJ.mentary rocks dnd the features they : Lo
_ contain.reflect the conditions that-. » explaln how the most . comnon types

exlsted during the time- they were de--~ Y of s‘edlmentary xocks. are-formed .
p051ted o Coee o S dep051t10nal env1ronments
a . ,-;.'7 B eflect . "\ e
) o T L S . f;de‘htlfy speC1f1c features ‘in .
R ..o -0 7 . sedimentary rocks that are used--
" L ol e 5 .o o 0 as'evidence tq determine deposl-" S
. A B tlonal condltlons o
L S R
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The Stones That
ROCks TeII

ent SynOpSIs e e
_ THE STORIES ROCKS TELL shows how sedmentary rocks contaln -
: evidence of their origin,. “The, segment beg1ns by -discussing the processes
. of deposition, compaction, :and cementation that.produce sedimentary-
‘rock. It considers the env1romnental -conditions that produce’ part‘zél
Sy - lar Tock types. Conglomerites are'shown to be'a: product-of abrLtpt
\i. ' . changes in stream velocity; sandstones, a result of a'variety of sand. -
%. . deposition patterns of wind and water: Students observe swamps that .
SR ‘produce shaleand coal and two:structures thatreflect short term events'
.- raindrop’impressions, and drought produced mud«cracks. - Coquina - -

- oviginates-frém. the-crushing of shell beds by breaking waves, . Lime

‘-Secretion results in coral reéfs- and.shell limestones. The Segment

~ - depicts the conditions Tecessary for creating eviaporites and pre--

ot .. .serving: fossils. The conclusion. suggests that students ‘tpo, can read
IR TN the story of deposltlonal env1ronments in: sed1mentary rocks ST
e e co 7 L R - o,
. o R : } i \' »
S .:go_ncepts

A

e Natural processes acting today are the After watch;mg thls- segment and comple
*  same as those-which have been actlng appropriate follow- -up, act1v1t1es, the.

through the ages. AEEUNL . - student should be able: to -,

o Sed1mentary rocks re. formed by com=. - . - e relate the formatlon of sed:.me
‘paction and cementition of VaI‘lOUS o ‘tary rocks and the features pr
products of erosmn : .., served in .them to the theory c

' S unlformltarlamsm 4
SedJ.mentary rocks dnd the features they IR ‘

.. contain-reflect the conditions that- . explaln how the most . comnon ty

o ex1sted during the time they were de--~ Y of sedlmentary xocks. are:forme
pos1ted e T ¢ depositipnal env1ronme

e T eflect . '\ ‘

ce
-

o co T e jdéhtlfy specific, features' in;

T . ne .o s . sedimentary rocks that are ugé
T e w0 as'‘evidence’ tq determine depos
o o tlonal condltlons




N Lo I.earnmg Actmhes

Prlor to v1ew1ng this segment students should be acquamted w1th the following
“terms: Sedlment Eompactlon, cemeritation,: en\rlronment fossils, sedlmentary rock..

, Have students study a group of specimens a.nd try to dec1de what kinds of dep051-
' tlonal fondltlons they represent‘ Repeat after viewing segment .
; "Ren,\ . .

| . . Medla Resources |
- FIM . SRR SUpEs Y
ROCKS THAT REVEAL THE PAST." 16mm. 12 min.  ROCKS, 20 color slides. Hubbard
 sd. color BFA Educatlonal Media! , - . Scientific Co. |
AIMLOOP * - S LA
SEDIMENTARY ROCKS. 1 color film loop. EARTH MATERIALS KIT, _quantities of 25°
Hubbard Sc1ent1f1c Compa.ny : : spec:.mens Hubbard SC1ent1f1c Co.
FII.MSTRIPS_ B " Upton, Williah B. 1970, LANDFORMS
MATERIALS OF THE EARTH'S CRUST. »6 color - AND TOPOGRAPHIC MAPS. New York:

filmstrips. Ward's Natural Science = - . . John Wlley a.nd Sons, Inc.
- Establlshment, Inc. . ' .

ROCKS AND MINERALS:. SEDIMENTARY ROCKS. 1~ o~ o
color filmstrip, cassette tape/disc ~ ' ' . :
recordmg Leamng Resources, 1974.

N

c L " Teacher References

“ Blatt, Harvey Mlddleton, Garard; a.nd Mun'y Raymond. . 1972 Origin of Sedimeniariy
v Rocks f-‘.ngle%vood Cliffs, NJ: Prentlce—Hall Inc. -

Morgan, James P. 1970. Deltas_. a resume’ JournaZ of GeoZogwaZ E'ducatwn 18(3):

107-117. . |
Néwéll, Noﬁnan’ D. 1972. _The evolutidn of reefs. .S'cien.tific Amgric'an'226(12)i -54’-. ‘
6. : - ’ R
P1rsson, Louis V and Knopf, .Adolph. 1953.:.'Rocks and Rock>Minerals.. 3rd ed, New
RO York: .John Wlley and Sons, Inc. o W e -

T Strahler Arthur N. 1971; przncszesfof-physicai'aeongy. '2nd ed.  New York:'
.Harper andRow . . - A . .
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t

- ments. _ S

What is

Segment Synopﬂs L
1ﬂﬂNT IS A FOSSIL? introduces students to fossil preservatlon and
the profe551on of paleontology. The segment begins in the Badlands of
South Dakota with the 'discovery" of an oreodont skull and, then proceeds
to a discussion-of various types of preservation and indirect evidence - °
" of fossil life forms, Examples are seen of carbon traces of plants, '
traces of dinosaurs,.silica replaced wood ‘and shells, pyritized shells,
amber preservation, cast and molds, and mumification. Students ob- -
serve paleontologists at Dinosaur Natlonal Monument exposing the bones
~.of large dinosaurs. Students also watch Dr. Jim Jenson supervise the™
removal of giant bones from a quarry near Grand Junction, Colorado.
The final portion of the Segment takes students to the laboratorles
of the Smiithsonian Institution where a fossil is followed from its
arrival, through its preparatlon and completlon asa spec1men ready
for study or dlsplay o
: "0‘

~

Concepts = - . Obechves

‘e Natural processes acting today are After watchlng th1s segment. and.completlng

- the same as those which have been -appropriate follow-up act1v1t1es the
"acting”through'the ages. o . _ student should be able to
; Fossils occur in sedlmentary rocks o .' relate the present ion of fossils .
1n a number of ways. o to the theory of 'formltarlanlsm
e “Foss1ls commmnly reflect past environ- - e 'explaln the pr1nc' le miethods by

which fossils are preserved -

. .- e explain and illustrate how fossjls -
., - _ .- serve as indicators of the environ-
S ment in. wh1ch they 11ved

I.eamlng Achv:hes SN

Prlor to viewing this segmeént, students should be acqualnted with the f0110w1ng
. terms:

.fossil, paleontologlst replacement

v 4 . L
W’ .

'223_-‘
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. fosslls are preserved o

. THE F%SIL STO}U., 16mm, 19 min. sd:

- Have students prepare a bullet1n board d1splay which shows some of the ways ‘

TN

Conduct an art contest in cooperat1on w1;h the art teacher. Have students Te- |

“ search and then: ‘prepare drawings of plants and ‘animals as they would have appeared\‘f
- dur1ng a part1cular period of geologlc time.” - o _ o ‘

Have students conduct the- followmg 1nvest1gat1ons from Mile F. Harr1s s, et al.

: Ear;th Science Curriculum Project textbook INVESTIGATING THE EARTH (1973) publlshed
"~ by Houghton leflm Company, Boston, Massachusetts :

17-4 « Fossil Ev1dence for Preh15tor1c Organlsms ‘
17-5 Investlgatlng Footpr1nt Puzzle

17-6 How Fossils Form .

,‘ 17- 7 Investigating. Casts and Ivblds

Have students tyy being paleontologls,ts by earrying out 1heact1v1ty described -
in R1chard Lauricell's "Paleontology in the Classroom,'.in SCIENCE AND CHILDREN,-Vol.

© - 14, No. 6-.(March, 1977), p. 6. Then research whether d.1nosaurs were warm or cold
-blooded ammals -y , ST .

CA group of students may wish to try. mountmg the bones of a chlcken (less head

'.and feet) usmg the remams of a. bak1ng hen from one of their homes

Medla Resources o o

AMS . S
"'--DINOSAURL'AND.;. 16mm. 25 min, sd. color. WHAT ON EARTH? SLIDE SET G/27/2

Utah Travel.*‘»CoL.mciL _ . A
STEREO STUDY PRINTS f ' f Lo

DINOSAURS: * THE AGE OF THE TERRIBLE ° :
-LIZARD. - 16mm, . 7 min. .sd. color. . . -Sandberg, Philip., STEREOGRAM BOOK OF

Ency. Br1tam11ca Ed. Corp ., 1970; ©. - FOSSILS. 300 color prmts Hubbard
L Sc1ent1f1c Co )

color Shell Film L1brary, 1963: .. . 'WEIGART EMBOSSED FOSSIL REPRODUCI‘IONS
: Muséum Shops Smlthsonlan Inst1- :

FOSSIL FROM:SITE TO MUSEUM 16mm 11 : tutlon

min, sd color Coronet Films, 1971,

~.. THE GREI\T DINOSAUR DISCOVERY. "16mm. 25 - . MAMMAL MURALS. 9' x 11/2' color
© . min. sd. color., Brigham Young Univ., . prints. Peabody Museum Assoc1ates,
1976, = o — .+ 'Yale Un1v
AMLOOPS - - 0 ms‘]. T
FOSSILS, 'PARTS ‘T AND II. 2: color - film - BASIC FOSSIL COLLECTION 16 fossils, -
loops Ward's Natural Sc1ence Es- _ ©  ‘Ward's Natural Sc1ence Establlsh-
tablishment, Inc. L. ' ment Inc _
SUDEs . | BASIC'FOSSIL KIT. 20 plastic fossils.

-»INTRODUCI‘ION 'I'O FOSSILS, PARTS' I AND II . 'Hubbard Scientific Co. -
. - 20 color slides in "each part. L i S
Society for Visual Education, 1972. - "= . = . ..~

v
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Teacher References

. .Andrews, Henry ﬁ., Jr.; 1947,  Ancient Plants and the World “They Lwed In Ithécé,' ‘
o UNY: Comstock Puh11sh1ng Assoc1ates. :

Ash Sidney R., and May, David. B 1969. - Petmﬁed Forest The Stogy Behmd |
: the Scen%ry ‘Holbrook, .AZ: Petr1f1ed Forest Musetm Association.

'Beerbower J. Rs Field Guide to Fosszls. ESCP Pamphlet Ser1es No. 4 Boston:'.. =
: Houghton Mifflin Co.

'Callahan, Ph111p S. 1972. The Evolumon of the Insects New York Hollday
- House, Inc. -

Colbert, Edwin H. 1966 The Age of Repmles New York A W Norton and Co.,
Inc -

, DeSmond Adria.n. 1976 Hot BZoocZed Dtnosau.rs A RevoZu’twn in PaZeontoZogy.
' New York 1al Press. SR S

* Dunbar, Carl 0., and Waage, Karl M. 1969 HistoricaZ_GeoZogy‘i. - 3rd ed. New York: -
o John Wiley and Sons, Inc. o

5Fenton, Carroll L., and Fenton, Mildred. A 1959. Fossil Book. - Garden City,

- . NY: Doubleday: a.nd. Co., Inc. SR T

~ Glut, Doland F. 1972 The Dinosaur mscovery Secaucus, NJ: Citadel Press,

. Markian, Harvey C. 1952, Fossil Mamials: Museun Pwtomal No. 4. r'De‘nv'er,'
' CO., Denver Museum of Natural History. - :

Spmar, Z. V 1972, (Life Before Man. . New York McGraw—H111 Bool\Co

.Stewart John Massey. 1977, " Frozen mamnoths from S1berla br1ng the ice ages to
' v‘1V1d life. Scwnce 8(9) . 60-69. C ,

. Tlchlell William D. 1975. "Common., FosszZ PZants of Westem North Amemca Provo, -
' UT: Brlgham Young Univ. Press. , . , R
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T WhatlsaLa dform? f":"
SR ‘Man s the Land

o

Program Ovemew

_The 1nteract10n of constructlve and destructlve forces that result in’ land-
' forms isthe basic ‘theme of this program. The first segment, WHAT IS A LAND-

FORM?, . considers -the phases' of the landform-cycle by comparmg mountains,

»

' plams, and plateaus in "youth," "maturity, ;ﬁ:ﬂd "old age." -Students are ,. - -
- - ‘encouraged to look at the way man uses the lind '

in 11ght of ifs geologic .
structure-and history. In-the second segment, MAN VS, THE.LAND, students’
are asked if man is behaving as a climax or pioneer speC1es The history of

. a plant cormmnlty and an ancient Indian comnum1ty are- used as examples to help
- students. arrlve at a conclusmn :

3
hd e
|
. . O T - . 1‘

A}

| Textbook References I
e A SEARCH FOR UNDERSTANDING - ' e EARTH SCIENCE A LABORA'IOIU APPROACH S
C Ch.- 2: A Look at ‘the Unlted ; No references
. - States, pp. 48-82 . . o
“Ch. 7-4: Mountains, pp. 223 . e EARTH SCIENCE: IIS
Coese R '_ No. references :
MJDERN EARTH SCIENG ™ . - . FOCUS ON EARTH SCIENCE
: " No references S -0, No references .
'+ PATTERNS IN QUR ENVL NENT - 4 HOLT: EARI‘H SCIENCE °
Ch 8-3:" Landscape Patterns--, - Ch. ‘2: Bend.mg the Crust, pp 43-
, ‘How Are They Formed'?, D 221— e 63y ,
. .225 - -+ Chi 32 Shaplng the Land, D. 64-' _-
ch. 8-5: Up- down—up -down: The - 96, o

"-Building Up and Wearing Down. .~  Ch. 8: People Resources and

-+ ° 7 of Landscapés, pp. 226-229° ... Energy, pp. 202- 240

- Ch. 8-7: Peopleand Landscapesj—

.- PP 229=-232 _ . INVESTIGATING THE EARTH ' ' '
i R o _ Ch. 14:- Eyolution of La.ndscapes,_ .
THE WORLDWE LIVB IN pp. 299-318 7S T
Ch 14: Mauntalns, Plateaus . :
. and Plains, pp.’ 207-225 - ° OUR ENVIRONMENT IN SPACE

Ch.l 17:, Physiographic Provinces' “No references

- of the United States, PP . :
o ‘247-254 S ', PATHWAYS IN SCIENCE.
SRR R S No references Lot
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A . Student Readmgs : |
Adams . George F., and Jerome Wyckoff Landfoms New York: . Western Publlshlng Co. ,
™~ Inc., 1971 S

[

\Alexander, Taylor R , and George S. Flchter anlogy New York: - Western Publlshmg
‘Co., Inc,, 1973, Co

‘,Chronlc,...John and Halka." Pratme Peak and PZateau, A Gutde to the GeoZogy of Colorado.
. Bulletin'32.. Denver: Colorado Geolog1ca1 Bmey, 1972 A e

]"C1t1es of First Amerlcans" Amzona Hzg@;,ays 48, 'No. 1 (1972) 16-33;

' Clark, William. *Death VaZZey The Story Behmd the Scenery 'Las Vegas‘:‘ K. C.
Publlcatlons 1972 :

Love J. D,, and John C: Reed, Jr;. '(.,’\r(eatwn of the Teton Landscape. JatkSon Wy :4
' Grand Teton- Natural Hlstory Assoc1at10n, 1968. :

Nat10na1 Geographlc Soc1ety. . Our. Contv,nent A Natural sttory of IVorth Amemca _
Washmgton bC: Nat10na1 Geographlc Soc1ety, 1976, S

Ph1111ps M. V.. Physwal Geography, Inter'prettng the Physwal Featu.res of the E’arth
- Ivhddletown, CT: American Educatmni’ubhcatmns, 1976. .

Shlmer, J. A, Field Guide. to Landfoms in the Umted States New York: 'Macmlllan' '
' Publlshmg Co., Inc.,;-1972,

- Time-Life Editors. The American Wzldemess Morrlstown NJ Sllver Burdett Co ) :
~  -1972-1975; (a series of titles about areas in the Umted States) :

. U, S. Geological Survey, | Landforms of the United States Washlngton IC: Usf’S
= Government Prmtlng Office, 1975. (pamphlet)

. Our Changing Continent. Wasfungton DC: U S. Government Prmtmg
Offlce, 1973, (pamphlet) .

Watts May T. Readmg the Landscape. New York Macmlllan Publlshlng Co , Inc.,

fos7.

Yandell Michael D IVatwnaZ Parkways, a- Photographw and Comprehensive Guide to
Racky Mownitain and Mesa Verde IVatwnaZ Parks. Casper Wyomlng Worldw1de S
. Research and Publlshlng Co., 1975, : -

ZJm, Herbert S. ‘The Rocky Mountains. ’- New York‘é"" Western Publlshlng Co. Inc ) 1964,

e e . . P - . PRTEN



Segment Synopﬂs

L Thls segment mtroduces students to. the idea that land:Eonns and
the kinds of activities man can carry out upon them are determined by -
. the history of geologic events: in the area. The Black Hills of South
Dakota are considered as .an example. . Students are. taken through'a = '~ .
- brief review of the Hills' history and then look at the Hills today . -
" in terms of ‘their features and the kinds of activities man carries.out
* in the reg;l - The segment introduces major landforms, beginning with "
mountains ahd plateaus. It shows -the Alleghany and Colorado Plateaus,
landforms caused by different climates; the Great Plains; and the
¢ Atlantic Coastal Plain. ' Throughout the segment, land:Eorm development |
L is stressed as a prOcess pnmarlly mvolvmg uplift and erosmn'r o

B Concep“ts L Objectlves o
e Natural forces acting. t’oday are the ' After watchmg this segment and completlng

same as those which have been acting - appropriaté follow-up act1v1t1es the.
'through the ages. R S student should be. able to -

"o “The landscape may be consldered the : e relate: land:Eorms and the1r cycle
.~ product of internal versus external ° . - of development to the theory of
processes working’ on rocks exposed N unlformltarlanlsm '

‘at the mterface. ;
S e demonstrate “an Lmderstanding Of

c The structure, texture, and COH‘POSI' . the life hlstory of -landforms -by. .
~ tion of rocks reflect their orlgln ’ ~ giving examples of youthful,
and h15tory._ T Co . ~'mature, old age and. reJuvenated
. ' T B landfonns : o \ o
@ Internal and extemal processes o o ' o
vary in different places and at. ' o 1111;Lstrate,,descr1be and c1te
'_dlfferent t1mes.- . . .. examples- of the principle types of
A ' : . ~ landforms -including -drainage - -
o The interaction between mtemal ' . -patterns, p1a1ns plateaus and
- and’ external forces produces distinct . - - mountalns
- ' patterns across the earth's surface -, . L . 4
" that can be recogmzed as phy51cal e e ) R
.I‘eglOTlS. ) ; ﬁJ. e s ‘r.,(" :}
LI ‘- ¥
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) Nbuntalns are generally related belts of .
- present or previous tectonic activity.
" The remaining parts of the world are: , : o ,
generally plains, plateaus or eroded S v - R
mountalns S ‘ '

_ I.eammg Actlvrhes o
Pr10r to vlewmg ‘this segment, students should be acqualnted W1th the. followmg
terms 1andform, youth maturlty, old age, ' rejuvenation, mountain, plateau, p1a1ns
Have students prepare a d1sp1ay 111ustrat1ng the pr1nc1p1e physlographlc reglons
. 1n the United States and ‘their locatlons '

Have students prepare bulletm board d1sp1ays dep1ct1ng natlonal parks and
monuments created to protect spec1f1c landforms features

: " Have students give. reports descr1b1ng a particular: area of the country such as
: the Colorado Plateau or .the Ridge and Valley Provmce of V1rg1n1a

8 Have\tudents prepare a d1sp1ay 111ustrat1ng the pr1nC1pa1 d1fferences between
the Blue Ridge, Piedmont, and Atlant1c Coastal P1a1n Province,

Invite 1nd1V1duals who have 11Ved in other reglons of the Unlted States to
v1s1t the class and descr1be the area's c11mate and character.. .

- . Take students on a f1e1d trip to Ca11f0m1a and the Rocky Mov.mta:.ns wh11e ,

_ staymg in your classroom using the.FIELD TRIP. KIT: -ROCKY MOUNTAINS -andthe FIELD -
TRIP KIT: '~ CALIFORNIA NDUN’I‘AINS both produced by, Hubbard Sc1ent1f1c Company, o
Northbrook, 1111n01$ . .

Have students conduct mVestlgatlons W1th Ward's GRAND CANYON RELIEF MODEL KIT,
produced by Ward's Natural SC1ence Establlshment Inc IC. , | Rochester, New York

(‘ : B N
| LR Medla Resources
; .FILMS S _ :
---CDLORAID'S MAGIC WONDERLANDS. 16mm. 17 ,' - MONUMENTS 'I‘O EROSION. 16mm.. 11 min.
- 'min. ' sd. ‘color. Colorado State. - .- . . sd. color. Ency. Brxtannlca Ed.

_ D1V1S1on of Commerce and Development - Corp - : B
,'GEOGRAPHY OF .THE. UNI'IEIb STATES SERIES , M)UNTAINS 16mm 9 mJ.n sd ‘color. -
6 reels.'” 16mm. - sd. color. “BFA E Indlana Un,1v. Audlo-Vlsual Center, ’

Educationa‘l Media. - o : - 1967 Co L
IDAHO HICH COUN'I'IU 16mm. 14m1n csd. NDUNTAINS PLAINS PLATEAUS 16mm. 13 o
~ color. * Idaho Dept.- of Comnerce and © " min. sd. color. Universal Educatlon

_‘ Development.. o _ R : and V1sua1 Arts, 1971}




. supes N

'PLAINS AND PLATEAUS. 16mm. 10 min.- sd.  LANDFORMS I AND 1. 2 sets, 20 color

cdlor. -Indiana Univ. Audio-Visual L slldes each.

- Center. D S o R :
R ' B - ~ . WHAT ON EARTH? SLIDE SET G/28/1.
. TOIVDRROW IS MAYBE. 16mm. 20 min, sd, :° = . . & : T
- color. Indla.na Un1v. Audlo Visual "™ o AR L

Center A971. o
‘MODELS

WYOMING - INVESTMENT IN THE GREAT OUT- - - ° LANDFORM MODELS. 8 separate raised
DOORS. -16mm. 27 1/2 min. sd. color. relief maps form one 3' x 8' model.
Wyox_ning Travel: Commission. ~ . Hubbard Scientific Co. .

o .. ‘COMPARATIVE TERRAIN MODELS. - 2 models,

-FllM I.OOPS e - each 18" x 24".* Hubbard Scien-

~ GEOLOGY 'LANDFORMS SERIES. 10 color f11m ~tific Co. i :

loops. Hubbard Sc1ent1f1c .Co. : " K - o T T '

-

Teacher References

Amerlca.n Assoc1atlon ‘of Petroleum Geologists, 1973. Uni ted States GeoZogwaZ High- -
- way Map Series. Tulsa: Amerlca.n Association. of Petroleum Geologlsts (a -
“series of regional maps) S L

| Fenneman, N. M. 1931. Physwgraphy of' the Western Umted States ~ New York:'_'
~ McGraw-Hill Book Co. L

: _' .. -1938." Physwgraphy of the E‘astern Umted States New, York: McGraw-

~“HiII Book Co. :
,vRalsZ, Erw1n | 1957. Landforms of the Untted States (map)

B Rlchason, B.'F. 1972, Atlas of CuZturaZ Features Chlcago Rand’ McITa.lIy and Co.

‘ hepard F. P., ‘and Wanless, Harold R.. 1971 Our Changzng Coastlznes New York
McGraw-Hlll Book Co.. -

‘ Strahler, Arthur N., and Strahler, Alan H. 1973 E‘nvwonmental Geoscv,ence
Interaction Between Natura'l Systems and Man. New York John Wlley and Sons,
Inc. : : : . LA : .

’

Note See the NATIONAL GEOGRAPHIC magaZme for artlcles on spec1f1c reglons
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 Manvs
~ the Land

Segment Synopsls | |
MAN VS. THE LAND poses a question for. students about 'thelr life X
styles. The segment opens by explalmng the difference between pioneer
climax species in thé plant commmity: It then poses the question:
"Is Man a Pioneer?" .Examples are shown of early pioneer behavior using"
film of.western mining towns, The: ‘Indian -culture in Chaco Canyon, ‘New -
Mexicp, is.presented:to illustrate the idea that misuse ~and overtise of .
- resources are not new problems. The-Chaco Indians's expansmn activities
and their eventual consequences are explored and a case is built’ against
' overuse of the land. The- segment closes by suggesting that the planet's' -
- resource .problems are much. more serious than the Chaco's because man: :
has no more space in whlch to ‘moVe

% - to. - . e. ! .~
(I : ' :

b
4

.o _««

Concepts Ob;echves

o - Man 1nteracts with, the env1ro ent : After watchmg this segment and completmg

-.causing changes ito occur " may be ‘appropriate follow-up act1v1t1es, the -
- ;beneflcml or detrlmental to. hlS fu- ‘ student should. be able to -

sture ex1stence., ‘ explam and illustrate. the dlfference '

g Living: L ’ties. _Qil Wi ocle ., léﬁtweerlltpégneer”and chmax N "
"+, culminating in a cli commmity . - . TN les oo L "," ’
Eig opetates in’ harmohy with the SR give examples of ways 4in which man

= } oo : <% ., -1is behaving as a ploneer species
e Man i acting as a ploneer speC1es T at present as:well -as inthe past
- The changes man is producing may make - o e
. it impossible for him to live com- - - . °°® Eg}%ﬁsigrhggwmm;ggmﬂ;n %;p};ls .
" fortably .on the plan‘et in. _the futulv‘_e.. relatlonshlp w1th :the 1and L
I.eamlng Actlvrhes

PI'lOI‘ to v1ewmg thlS segment 'students should be acquamted with the followmg
' terms ploneer communlty, c11ma.x commm1ty.




Have students read about Western Indian cultures a.nd try to find out why they.
changed their life styles in the last two centuries. . e
© | !Debate one of these topics: - o _ PR R

" 1. Is modern man a pioneer?
2. " Man's future on our planet

3, ' Land uSe planning--<good or bad? a
L | Medla Resources S AT
: mLORADO'S MYSTERY MESA. 16mm --14 min. »BULLDOZED AMERICA 16mm 25 min. sd.

" . sd. color. - Colorado State D1v1s10n' " colot. Mlchlga.n Dept of Natural T e
- of Comnerce a.nd Development R Resources e e

‘ LEARNING ABOUT THE PAST. 16mm. s 10 min.,
: ¢ sd. color. - Indianda Univ. of Audlo- I,IDES o
- visual Center, 1951. (a tftle 1n WHAT ON EARTH" SLIDE"‘
- the Preh1story Ser1es) g,ﬁ;,,

MULTIPLY. ..AND SUBDUE THE EARTH. 16mm.° - -~ -~ - T j
67 min.  sd. color.’ Indlana‘ Un1V\ A T STy
Audlo-Vlsual Center, 1969 S T e e o o
¥ . v“b “. "’ o ' '
s , Teacher References .

L Hall,ﬂ §tephen A 1977 Later quartemary sedmentatmn and-, paleoecolbglc h1story _
..y of Chaco Canyon New Mex1co GeoZogde SOczety of¥ Amez»tcan Bulletm 88: o
1593 1618 . ':?"'s o RS

-.Judd, Neil M. 1922 ' The Pueblo“Bonlto eﬁpedltlorfgf the Nat10na1 _Geographlc Soc1ety
: Natzonal Gbographzc 41 (March) 323-331 ; '

,',Judd Neil M. 1923. Pueblo Bonlto the ancient
o 2222624 1 e

'aucmaj, Park 'semce 1973 Pueblo Bom::bo Globe AZ" Southwest Parks a.ndv
Monwnents Association. - (pamp lef,) _ ;‘;,_ .

J - 11‘«. e ;
V1v1an, Gordon; and Reiter, Paul.- - ,1§6$. The Great szas of‘ Chaco Canyon anar e‘o
Relqmonsths. anograph No‘., iSante Fe: 'I'he School of AIIIéTlC&D Researc

amonal Ge,ographw‘ 48(Sept )

8




e Geologlc T|me

i Geologlc Tlme
'.‘“ ) ‘ Io . . ‘v [ ....". : . f. . ) L | ‘ » "'e {\ '
o " . | .

o o a < .

| Program Qvemew o e
Thls smgle Segment PI’Ogram introduces stiidents to~ the concept ‘of geologlsi tnne, S

~ ‘methods rused for, detemining relative- %ind absolute sequences of “ever S, a.nd the
structure of the_\geologu: tJmetable ' .

. | .rTextbook References e o
o A SEARCH FOR UNDERSTANDING ' FOCUS ON EAR’I‘H SCIENCR ol T
. 13: Geologlc TJme, P- 400- o g; " 20 Datmg Geologic 'Igme, pp.'
_ 448 . - _ T 392-412
: ' T Ch. 21:  The Geologlc TJ.me Scale,
,M)DERN EARTH SCIENCE~ o ppe 4134410 , '
2. - Ch, '18: 'Ihe Rock.Record, pp 376
.. 395 . o HOLT: EARTH SCIEN'CE -
Ch. 19: .The Bui;].dm.g of a Con-‘ -7 7 +Ch.4: Earth Hlstory, pp. 97- 130
tment, P. 396—11.175 A ok
R INVESTIGATING THE BARTH - B T
PATI'ERNS IN OUR: ENVIRONENT /. BT Ch.. 15: " Measuring Tine,- pp 323-?
Ch 3:  Parts 13 through 24, . 32 R
- 64-77 . W o Ch "16: - THe, Record in ‘the Rocks,
R ' o B PP.- 343~362 =
. THE WORLD WE LIVE IN ' - ' ~Ch 17: L1fe' Present Past, a.nd
®. .- Ch. 23: The Rock Reco;‘da*@ 324~ - - .Futire, pp. 365-391 .
.. .338 o FN Ch 18: Development of a Contment -
Ch. 243~ Precambna,n 'Ihr0ugh = ,:.( o ;w__‘ PP 395 412 _ .
... Paleozoic, pp. 339-353 SELL e i R
~Ch. 25: -Mesozoic Through' Ceno- OUR ENVIRONMENT IN SPAQS : ; o
- zoic, pp 354 370 - : »- Ch. 24:  Energy:, Systems 'Ihroughout s
: + : Geologlc Tlmé “pp.  509- 528 AN
B -EAR'I‘H SCIENCE: ' A LABombmr APPROACH ' r

Ch 13:" Time'and! the Earth, PP PATHWAYS IN SCIENCE

| C289-307 . . Lo TIaLg: The Age ob.the anh
o T e Pp. 154-158.
o EARTH SCIENCE: IIS - -
' Idea 1:0 It's Gomg to Take Some
Tme, pp. 31 34 ' :
e




GEOLOGlC TIME | ,
" Newman,. Wlllham L - Geo

U s, Geologlcalv Survey Tree Rzzzg »Keepers of the Past; !
U S o Gove'mment Prlnting 0£f1ce, 1973 (pamphlet)

v GEOI.OGIC HISTORY A . : : »
D1ne1ey, _Ijavi d. E'arth 's Voyage Through. sze. New York Alfred Knopf Inc., 1974

nght Chal‘lles‘R Parade of L1fe Through ‘the Ages." Natw_nal,- Geo_graphw, Feb.
' r- - .. 1942,{ppy 141-184 '

Natlonal G éﬂfaphlc Book Serv1ce. Our Contment A Natum?. Hwtory of North
© Americn: _Washmgto *DG Nat1onal Geograp ic Soc1ety, 1976. :

e Th‘mr Geologw Omg'ms. B\lo('mingtorl:

'tl"

&'.

V1tallano
. “India _

ERIC

Aruitoxt provided by Eic:



TR R _,‘.‘"S,egment Synqppls ; Ly ~ o
S flnal prograiin’ the iMHAT ON;E}XR‘I&-F series considers geolog1c

L fmiipeiting W The progran begindiwithys<brief reView of man's thinking about -
MERT e the’ age of the earth and: ﬂ} w%y the earth has changed Jt presents
SR rules for orderlng events . in®a relative sensey ‘usmg examples in nature .
Ty of, suﬁerposltlons unconformltles, and event’ sequences. “Jhe history . °
; . of the time scalg is described,- ‘followed by‘a.n expianatmn of the scale's

division into eras, ‘periods and epochs.. It reviews early attémpts to o

- ‘place absolute dates on geo], gic*events and explalns the problems in- -
.. wolyed. in ‘each. . During a vipit to the radiometric laboratory at the _ ,

“Un;LVerslty of North Caroi. ind in Ghapel Hill, -radioactive decay*is ex- - - .- ]
.. " 'plored as a method for dapfing’ rocks. The program concludes with a walk '

* ¥ .. through the earth's hlstory using a football. field as ‘a scale.. . Major -
.+ ., .- events are mdlcated along the: sca}e, cu'lmmatmg w1th1tehe Ice Ageand
S e C1v111zat10n at. the goal line, "2 <

Py s
...ﬁ- . E : ]

. B -,"' B ._.:: . o .i . o .
Concepts T Ob;echves SRR
_al processes acting today ase . After watchlng this -program’ and completmg .
e 'same. as ‘those which have, been: -+ appropriate follow-up activities,, the T
actmg through the ~ages._ L 'i uEn 'student should l}e able to o,
: T1me is measured by means. of events. o an . relate geologlc t1me and. the’ ,
. It cam be déalt w1th 1n a relatnﬁ . - principles underlying its usei to
2 measured senSe. , _ R 7 the theory of tmlfor_mltarlamsm
[ ' ' ."n'- . o ‘a ) ’ ." .~
e, _Geolog1c time:is- subdlv;Lded largely S .j explam the d1fferences between
-7 Jon_ the basis of the ‘évolution.of life '--_ L conventlonal ‘and- geologlc tJ.me ’
- . and on the amoupt and type of ‘crustal f,- -
PR act1v1ty swhich occurred- at. var1ous .-,_', . demonstrate the prmc1p1es under-
R t:Lmes 1n,the*past R P P 'f_il}’lllg ratlloactlve datmg o )
: ..;ﬂ-'The né‘tura,l decay of certa:,n radlo- , v' _L 'develop a loglcal sequence of
.. active isotopes can be {used to deter— “..7» 7 .events from a geologic cross- sec-
- .'m1ne the age ‘of rdcks in years.- .,‘-.\ Ry .. . ‘tion:using the pr1nc1p1es of v -

- . *. stratigraphy, fossil, correlatlon,
. Ther structure, texture, and composr e and rad1oact1ve dat‘ing
-.t10n of rocks reflect tl$1r or1g1n and‘ T, e,

]
,‘




R e

'In an und.lsturbed sequence of rodglayers, : o demonstrate an overall know- =
' (_ . the: oldest layers are at the bottom and the ; - ledge of the -geologic timetable -
youngest at the top.. : : _ © - in terms of its, origin, organi-- .
R o _zatlon, and app11cat10n for: “
e Reconstructlon of earth h1story from records T 1nterpret1ng earth hlStOI‘}’.

"~ +.in yocks is dependent on accurate correlation
‘rock units from one area. to another

The sequence of events leading’ to the for-
mation'of a given rock unit is inferred on -
- the basis of the spatial relationship of

- the unlt to other rock units.in the area.

. Fossils. commnly reflect past ehvironments N
-and provide a means for determ1n1ng ase- - .. e,
quence of events. i

. W" .' .. .. ) . ,: _‘)

R LearmngAcches

. Pr10r to v1ew1ng the programs, students should be acqua nted with. the followmg
-terms: - absolutd time, relative time, rad10act1ve decay, era, perlod epoch JRRRaEAS
-stratlgraphy : _ - .

»

HaVe students read about James Hutton Charles Lyell W1111am Smith, Abraham '

Wegener, and other scientists 1nv01ved in- developlng the geologlc t].metable and - i
- dating techniques. * ... o : ;
Have students co,ndac g E..followmg mvestlgatlons from Chapter 16 "'I‘h _cord
in the Rocks'.in Milés F. H,arms s.et., al TEACHER'S GUIDE, for the Earth S¢ience -~
-Curriculum Proj ectr,xe)ctbooﬁ' INVESTIGATING THE EARTH (1973) , publlshed by chg’hton i
M1ff11n Compa.ny, kg‘stpn; &Massachusetts - RS
. 16-5 ,Invest1gat1ng Puzzles in the Earth's Crust . . ’
.16-6 Correlating Rock Layers ; ',
16-7  Outcrops Reveal a Sequénce of Events '
K 16- 8 Interpretmg a Chapter in Earth H1story .
: Have students prepare a d1sp1ay show1ng the or1g1n of the per10d on the -
' Géologlc Time Scale : _ v . o
. . ':9, . /[
L » ,’* Medla Reseurces |
THE® EARTH: DISCOVERING ITS HISTORY "IN THE BEGINNING © 16mm. 28 min, sd. & °
"+ 16mm. 14-1/2'min, sd. color. 2 - . ~tolor. U. S. Geologic Survey, 1954
Ooronet Instltute Medla. ‘
' : . REFI,ECI‘IONS ON TIME 16mm. -22 min.. sd.
‘ EARTH SCIENGE' PARADE OF ANCIENT LIFE, cdlor, Ency Br1tann1ca Ed Corp.
~16mm.” 15 mMin., sd. color. .. . , , - . _
Ind1ana Univ, Aud10-V1sua1 Center. b - . ‘-
P o oo _ b
T o - w0 v L
Q R I o . o e - .

. LT .. TN




STUDY PRINTS e
HISTORY OF THE EARTH ”Sysets each
Shell F11m L1brary, 1973. contains six 18'" x 13" color -
L i s ,;?}_ - prints, Ward's Natural Science Es-
TIME LIFE. ‘16mm. 10 1/4 mln,fesd;}cdlor. : tabllshment Inc,
F11m Fair. ' - o

THIS LAND." 16mm 39 min, . sdi color

‘ , SR - -
THE TREE THAT PUT THE CLOCK BACK ‘lﬁmm TRANSPARENCIES 4 SR
10 min. sd. color. Time-Life Films; GEOLOGIC TIME, PARTS.I AND II. 2 color -

- L7l o ST transparenc1es Hubbard - Sc1ent1f1c '
: ' : R Co. ' e
SUDES , o o L
mmrmﬁmmvammsm ww T - o 3 =
o R © GEOLOGIC HISTORY KIT. Ward's Natural

Science Establishment, Inc. '

e . MODEL "
-~ "EARTH HISTORY MODEL. 18' x 24" model
20 reproduction fossils. *Hubbard -
Scientific Co. ~ '

v .
Teacher References ‘

Berkstresser, Charles F., Jr. 1977. Hlstory of geologlc system—-perlod terms.
California Geology 30 (11): 259-261. :

Berry, William, 1969, Growth of a Prehzstorie Time Seale. San Franciscoi W. H. -
Freeman and Co. o ' . . .

Castillo, Raymond A, and Ward, Roger W. 1968. HalfelifeAanalbg“using éugar-cubes._
‘The Sczence Teacher 35 (7) 83-84. . S

- Cloud; Preston ed. 1970. Adventures in. Earth sttory | San Francisco: W. H.'
Freeman and Co. '

_Dunbar Carl O., and Waage, Karl M. 1969.. Historical Geology. 3rd ed. New York:
. John Wiley and Sons,~Ine¢, ‘ S . ‘

Editors. 1978, How mich is a milkion? Science and Children 15 (Feb.): 6.
Eicher; Don'L. 1976. Geologic Time. 2nd ed. New York: Prentice-Hall,-Inc.

! Fenton, Carroll Larfe, and Fenton, Mildred Adams, 1952. - Giants of Geology. Tev.

~‘ed. .Garden City, NY: Doubleday and Co., Inc L ,
Guthrle, Russell D. . 1972, Recreating a vanishing world. National Geographic4141’ '
(March):* 204-301. . " .
Hurley, Patrick M. 1959, How 01d is the Eanth. Garden Clty, NY: Doubleday and Co.,
. Inc., - — : ' ‘

Richards, L. W., and Richards, G. L.,.Jr. 1962. GeoZogzc Htstory at a GZance
- Stanford: Stanford Uan Press (three posters)

- Seyfert Carl K., and Sirkin, Leslie A, 1973. Earth History and Plate Tectontcs

An Introductzon to Historical Geology. New York: Harper and Row.

Zahl Paul A. 1977, *Amber:- goldenlw1nd0w on the past. - National Geographie 152
(Sept.): 423-435, o N , ,

C
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Equ:pment for the R
Earth Saence Classroom

B .

The equ1pp1ng of an earth science classroom/laboratory is an expenswe and

m\folved procedure, The specific items which should be,in any given school depend -

- on its location, physical plant, and student populatién. Ideally, the terrain -

surrounding a school should include a stream alorg”With various types of terrain

_ -and ground cover. In reality, few schools have all these ‘features and as a result °

"the kinds of student activities that may be carried out vary widely. This equipment
list assumes that the. school's media center supplies overhead, slide,and motion =
picture ‘projectors; television monitors; videocassette redorders and all types of
media on a check out basis. It also assumes. that ‘the media center had acquired or -
is acquiring an. appropriate collection of Sllde$ transparenC1es and books ap-- .

proprlate to the earth sciences.

The equ;meent 1temlzed on thls list is 1ntended to be kept in the classroom

_on a permanent basis, No effort has been made to gndicdte the order ‘in which- items

" should be acquired as+ that must be determined by the school setting and program.

Every effort has. been, made to make-the list. complete but some commonly used items
were omitted from the "supplies” llst because they are- nomally available 1n nearly

every school.

1.0-'

11, ..

: Atomic model kits - should corntam ‘sufficient atom centers and bonds to construgt
4 structure models for each of the 51x basic. crystal systems

-Eq‘d'ipment ',' L

Anemometer - combmed wind- speed.and direction mdlcator"electrlc for roof
mounting, -batteries in most units will last at least one year _

Acceleratlon k1t - for study of falllng obJects o

Aprons - plastic, student -

v Balances - platform - should be adaptable for determmmg spec1f1c graV1ty and

. sprmg

Barometer -~ Aneroid - while mercury barometer are desirable, the dangers of
metallic ‘mercury rules out its use in the classroom

Basketball or Volleyball - for use as snmlatedrplanet

: Beakers - assorted 51zes of pyrex ‘and polyethelene C

‘ Bottles and jars - "assorted sizes 1nclud1ng 1 quart (llter) sample contamers,‘- k

-1 gallon jugs for cloud formation demonstration,” acid bottles with droppers
“for mlneral and rock 1dent1f1cat10n labs - , T

‘Buckets -~ 1 gallon. plast1c for use 1n samplmg streams, ponds OCeans etc.,

lfunsen Burners or propane torches o
241
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13,

i

- 14,

15.

16. .-

17.

18,

19,

20.
21,
22.
23,

24‘0 B

25,
26.

)
27.

3 ':”2'8.'_

2

Cans - shlny alum1num and black-fltted w1th 1nsulat10n for absorptlon in-.
vestlgatlons R . _ _ M

Clamps ‘and Tongs of varlous types - condenser, test tube beaker cruc1ble, v
‘hose clamp, both p1nch a.nd screw type :

Clock -. wall model with second hand - preferably clock should be equ1pped w1th .
a switch for stoppmg and startmg the unlt :

"Compasses - Magnetlc equ1pped for decllnatlon compensatlon |

Compasses - Brunton Cadet-for geologlc-mappmg equ1pped to measure strlke and
dip - - _

"Convectlon Chambers for-demonstratmg vortex formatlon in tornadoes

Transparent Crystal Models-for use in. demonstratlng crystal symmetry
Cruc1bles o ) S '

Eye Wash Statlon- OSHA approved type hal

Fa.n - electr1c or blower for use in wave generatlon

-

Fire Blanket L
Fire Extmgu15hers approved type B

First- a1d cablnet with supplies

" Flashllght - preferably 6 volt un1t

Flashllght - bulb and ‘Eocket w1th battery source-fo,r use in. globe prOJector. :
I-‘lasks I-‘lorence - flat bottom-Pyrex or Polyethelene, assorted 51zes
Flasks - Florence - round bottom, 3, 000 ml for use in globe prOJector

Fossﬂs -1 set of f0551l spec1mens should be malntalnei for demonstratlon

. purposes 1nclud1ng the followmg

1 Trilobite

1 Brachipod

1 Cephalopod.

1 Gastropod - o
" 1 Vertebrae (porp01se or f’.l.Sh) o

1’ Shark tooth b :
.1 plant in shale (preferably fern) -showing leaves .
.1 -piece of petrified wood showing structure -
+ 1"worm trails on tubes in sandstone or shalf

1 cast or mold of any

1 slab of coral bryozoan or cr

Kits or-sets of f055115 for students’ use may be assemble T where -
fossils are abundant. - In other areas you may wish to purchase plastic—
repllcas available from equ1pment ‘supply flrms . .



- 30, Foss11 models vertebrate skeletons, p1ast1c to be used in pa1eontology
' _ exerc1ses (avallable through hobby stores) T

31, Funnels -short and 1ong stem. - ’ ‘ S N
32, " Foan rubber - ﬂenble (approx1mate1y 18 x 4 x 11*) in d1fferent colors for
R -use 'in demonstratmg folds e -

g 33. Gauge Rain - 1arge scale plastlc or metal to be used to demonstrate mu1t1p11er :
' effect as app11ed to gauglng pr‘;elpltatlon. L . . :

’_34. Globes - Political — wi -
S Physiographic showmg features of ocean floor
Chalk mrkable ' -

35 Goggles - student (OSHA approved with cabmet)
;-36..' Graduated cylmders - unbreakable (assorted sizes
.3'/1.' Hand tools w1th Box - 1nc1ud1ng hammer, screw dr1ver, p11ers, t1n sn1ps etc. .
38, Hammers Geologlc (one ‘per c1as,s) — '

3.;"'39. Hand 1e est o . (10 x with' t:asej for pse an.study{,orf'.rocks (1 case to each T
' (B & L:G‘oddmgﬁon 10 x. for teacher use) T . f-‘

42, Magnef's -Bar S S

"439-M3P5' o : . . o S S
1 set for each' A, ;et of 25 topographlc maps ., - This set can be developed S

five students  illustrating specified physio- : ‘ into a number of labpratory

e S ‘ -graphic’ features. U S. Geologlc ~activities that allow stu-.

*Survey. S dents to study important © . .
: o s . -landforms and the result of “y
=». tectonic or erosional pro-: ..

co e SRR -+ cesses using .real examples.
1 for each 2 - A topographlc map of the area.in * Maps of your local area
students -~ which your school is located. . = are the best teaching teols .
e " (Preferably 7%' s1ze) U S Geologlc for map readmg. S
t, - Survey. : . L
~ -leach - Maps of various types* S Students need\an\QpQlety
. - 7 A, Geoldgic map of North Amer1- - to study various tmes\of\
A .+ca 1:5,000,000 U.S.G.S, - maps first hand, The = -

g B’ Chesapeake Bay sheet (NJ-18) . larger types can also be

: wall-mounted adding to the
2§et2§r{3ter{}a§1cén§.1 Map of . color and character of e

{the classroom.

© -, Also: Hatteras sheet- (NI- 18) ‘ St
. . . 4 Lookout .Mountain sheet (NI 16) S Lo
« ,  C. Plastic Relief Maps - (Scale- i
e L 1 250, 000} Appalachlans, world, Un1ted States




P ) ‘ = Q . T ‘ o
. ‘
.

' D. -North Carol:ma - P011t1c‘al - U.5.G Se o o
L e (State 1: SOO ,000) Topographlc--U S. G S..
L . Relief-+U.S.G.S. 7+

;e

E .-1,»,’ ' Roads--free nghway Department

E. --.Oceanographlc Charts o T
-~ Fo. "North-Carolina Soils Map o

G. Sateltite Photos °

H. Status of Mappmg indexes. (current)--topographlc

... :aerial: photography -
1. ‘Weather Map (markable with chalk)--United. States S e
Je Physlographlc--Maps of world (National Geographlc Soc1ety)-"’-=- .
: S . =-Maps of United States ' :
~ - © --Maps of ocean basms .(Na onal Geographlc
' : , Soc1ety)

4. Metersticks
-85,

Mlcroprojector - bloscope

" 46, . Mlnerals -1 set for teacher use con51st1ng of 5" x 6" m1nera1 specimens
- 1 set for every two ‘'students con51st1ng of 1" X, 2" m1nera1 spec1mens

: Preferred M1nera1s

Quartz o 011v1ne _
Orthoclose Feldspar - - Chlorite
Plagioslase Feldspar - Garnet

Muscovite Mica Calcite or Dolomite = = ST
- Biotite Mjca =~ . .- . Magnetite or H'emat1te '
_ Amphibole =~ .0 . - Gypsum .

‘Pyroxene - = g Pyrlte

] The majerity of these m:merals can be collected from currently operatmg

‘mines or old mine dumps. -
47, 'Models' . i_.g- R | |

| Map Progectlon Model - cor151st1ng of c711ndr1ca1, conical and az1mutha1

- projections an- plastic sheets along Wlth a matchlng
- globe..

Weather Model - ‘three dimensional :model showmg colH and warm fronts about
' low pressure center

Stream table - water proof tray approx1mate1y 60 X 20 X6 w1th a water source
. and.sand to be used for simulation’ of stream.and shoreline
features. Unit: should be equ1pped with wave generator and
sprmkler unlt for ra1n simulation.

Sedlmentatlon Tanks - ‘tank w1th tranSparent sides - approxmately 48" x 12"
“ , , .. .=x2" to be used for study of wave motion, sedlmentatlon, beach
g S and gflta bu11d1ng, ar@ turbidity currents. ) '

Landform Models - plabtic units 111ustrat1ng the 1andforms ‘that result. from
© .. thexerosion of various geologic structures. Sldes of ‘models -
-(opt1ona1) -sho show geologlc structure. - :

¥
s
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El{lc

JAruitoxt Provided

Eros1on Models - models 1llustrat1ng the resultswof eroslonal forces such
. R _.asglac1ers . S

48, Oceanography - If7 your school is located near a large body of water (pond
: . lake or ocean) that would make the study of water related.; -
phenomena possible, you should consider adding the following-
v instruments to this list. Most of this equipment can be
e .constructed mexpen51vely from locally avallable mater1als.

A.-Seechldlsk 'L:. : ' A
B. Nisken bottle . . = .. o
€C. Bottom Grab sampler ' L et
D. Plankton net S
E. -Water chemlstry kit

um demonstratlon apparatus may be construtted as a permanent part of the o
classroom wet B . o

52,
¥,

e Permeablllty columns - set of 4 or 5 - consists of clear plast1c tubes, 2 cm -
"} ‘in diameter, and one meter longs: Tubes 'should be fitted with a screen and cap.
i\ - on one end, The sealed end should be dramable by means of a rubber tube

A controlled with a sprlng clamp

i’? P1pe steel 13«" X 4"- R o
b §

-l set for every two students con51st1ng of 1" x 2"

Preijerred Rock SPecimens -

- Igneous . - Metamo EP.. hls:‘-,
Granite - .. Phyllite;

v - Diorite o Schist~
}mehtdne (maSslve) 'Gabbro . Gneiss —
L;mesmne (fragmental) Basalt . - '
' Pumice.
" Scorria

- Rhyollite (Note' Most of the rock types llsted above _
i Obs1d1an " can be collected in operat1ng quarrles :
‘or monument works,) , .

- for use. in: constructmg topographic maps. These'rods can be
' . constructed from 1'" x 4" boards 10 ft. long and pa1nted
approprlately. R : .



'60.
61,

‘62,

63,

. :64.

65.

660'

67,

68, '
69,

. 70'0

ST

72,

73,
"740

;75

576:
S 77,

n Balloons toy | “Chemicals

Battery, dry-cell “low voltage . Alumn
Brass paper fasteners .~ . . . Cornstarch - .

- Bricks - ... . Hydrochloric’ aC1d
Candles, assorted s1zes , .. Tron filings ,
'Cardboard : o .' : "~ . » Limestone~ chms :

SRR o ‘Phenylscllcyl

»'Soil.KUger D

Scale bathroom type ' o /‘. S ‘. ."‘.‘,

Screen Sleves set ~used to separate s01l and sedJment samples , cons1sts of
4 screen:sieves of varlous sizes w1th a SOlld bottom and- cover
(1set per class) : .

Sighting dev1ces - for use in const ctmg topographlc maps , may be constructed
. . from scrap’ lumber} and a pocket level.

Selsmograms : avallable from’ Natlonzjl Geophys1cal Data Center Boulder Colorado
8030,2 . , o

Shovel

Spectroscope - handheld v1ewmg Va“ 1ety

Strealcplates - unglazed porcelam plates--can be acqu1red from local ceramlc
- el lle contractor f : :

Styrofoam balis (100) with connectors to be used 1n mlneralogy

Telescope - Th1s is an’ expenswe item and. should be acquired only when all
: .other necessary materials- have been purchased;

Tape Measurée - cloth (Eng11sh--metr1c)
- steel (Engllsh--metrlc)

Test. ’I‘ubes - Pyrex--assorted s1zes.,

Thermometers celcius - 20°to 110 (w1th metal guards) = .
Thermometers fahrenhelt 0 to 220 (w1th metal guards) S

T1re Pump

Turntable - should be cdnstructed of plywood and be large enough to
. acconmodate a: model pendulum '

Trlangular fllles o n n"
‘Vacuum pump . | )
WatCh.g135ses : R I w,;(:._

Sépplies

LI

-, Pyrite specime ', small
- Sulfur, powdered .
- Table, Salt




“Clay, potter's o : Plat1num or_Nichrome w1re mounted in’
© - Cloth . ' . glass ‘handles : :
Coal, soft " _ e
Coat hanger, wire ' ”1 B o .
- Compass , - drawing (teachers chalk) . L
Construction paper, various colors T o

‘Corks, assorted’ sizes
Crepe paper :
Diffraction gratlng, repl1ca »
Egg beater .
Filter paper S : oo o .
Food coloring - ' ' : TR
. Glass plates, approx1mately KD T
. Glass rods, assorted diameters: . o R 8
..~ Glass tublng, assorted -diameters -~ - o L L
_ Glass tub1ng, 1" in dlameter by 30" in length
- Glue . . _
. 'Graph paper ., R : B
- Gravel . ' ' _ ' L
: Hardboard (Mason1te) 18" x 18" x 1/4"
Ink = -
Protractors, teacher'sdemonstratxon and student
Razor Blades N
Rulers, 12" .. - -
Rubber bands K o S
Rubber stoppers, assorted s1zes--solld one-hole, two-hole .
Rubber tubing, several d1ameters ‘ oo S
.Sand - - R
Screen wire . - . | oo, T
Sewing Needles
-~ Steel wool. . .~
Straight pin
. String .
~ Thumbtacks "2, s L L
. Translucent paper s S . o . o
' Wire, insulated, copper - T T o
-‘Wire screen, 4" x 4" -~ .~ ' - o - A

~ -

Wood shavings

. Vermieulite mica -~ . . R e~

. Vaseline.
._Matches . ' 4

Marbles, large and small

Modeling clay (var1ous colors)

Paper. cups '_ Ca o o . .—_

-Paper - towels - : : . L e
~ Pebbles .= S ' o e - -
‘Pegboard, Masonite =~ - . ' ' o
. Pennies. (half-life: laboratory)
* Ping-Pong:balls or balls of 51m111ar size
" Plaster of Paris ) S
Plastic bottles, with’ screw caps. - - S U
" 'Plastic sheet (palnter s drop cloth) ' '
' Plastic tubing
.Plastic food wrap‘
N sl 4

M




: Bernstem, Leonard ‘and Harry K. Wong. ‘Earth Science J»deas and Invest‘bgatwns 1n L
o Sczence.. Englewood Cllffs, NJ Prent1ce-Ha11 Inc., 1977 326p, - '

’ BlShop, Margaret S., Phyllis G. LeW1s and Rlchmond L. Bronaugh Foous on Earth

2 Setence. 2nd ed.. Columbus OH Charles E. Merr111 Publlshmg Go., 1972. . 564p. .

Blsque, Ramon E.y Harold Pratt a.nd John F. Thompson. Earth Sm,ence Patterns in Our.
‘ E'mnronment. Englewood C11ffs NJ: Prent1ce-Ha11 Inc., 1975. ~ 304p. : '

Brown, Walter R., ‘and Norman D Anderson. Earth Sczencef A Search for Understandzng. o
' Ph11ade1ph1a, PA:- J. B L1pp1ncott Company, 1973 703p.

Hams Miles F., et al. Invesmgatzng the Earth. rev., ed ~Boston:’ Houghton M1ff11n '
' Company, 1973._ 529p ‘ . ‘

. Marean, John H.,. et a1 : Earth Sc‘Lence A Laboratory Approach. Menlo Park, CA:' = '
Addlson-Wesley Publlshmg Company, 1970 - 324p. . ‘ : S

. Namowitz,’ Samuel N., and Donald B. Stone. _Earth Science:. The Worid We Live In, 5th ed.:
New York Amerlcan Book Company, 1975.° 678p : ’ : . B
'Navarra, John Gabr1e1 and Arthur M. Strahler. our E'nvwonment in Space vThe Earth
' Seiences.’ ‘New York: Harper a.nd Row Publlshers, Inc., 1973 o Lo

_'Oxenhorn, Joseph M. Pathways in Sczence--Earth Seience. comb1ned ed . Ed. Peter
Greenleaf. New ‘York: Globe Book -Company, 1977. 514p.

" - Ramsey, W1111am'I'J., et a1._ HoZ‘t. Earth .Sm,ence. 'New York Holt RJ.neha!:Z and Wmston.-
- Inc.," 1978 503p. ' : B .

" Ramsey, William L., et'al. Modern Earth Science. ‘New York: Holt, Rinehart and
Winston, Inc., 1973. 580p ‘ oo o
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B ;- | : ;,;.' . Dlrectory of | Publlshersn
and D|str|butors |

753%; ﬁouywood Ca11fom1a,;_‘~'90038

L'.':

- 4'Aetna L1fe and Casualt)f b11c ‘Relations. and Advertlslng Dept., F11m L1b.;:ary, 151 -
. Farmmgton Qenue Hartford Connét:tlcut 06115 - R ‘ .

.\-.y

» Amerlcan Assoc1at10n of Petroleum Geologlsts P, 0 Box 979 ’I‘ulsa, Oklahoma _ 74101

'Amerlcan Educatlon Publlcatlons M1ddletown, Connectlcut

Amerlca.n Educat10m1 F11ms 132 Lasky Drlve, Beverly H111s Cal;fomla 90212
Amerlcan Elsev1er Publlshmg Co.,. 52 Va.nderbllt Averme, New York,:-New York 10017

Amerlcan Gas Assoc1at10n, F11m Serv;Lce L1brary, 1515 W11son Boulevafd'l, ’rlmgton,
: ' V1rg1nla 22209

Amerlcan Geolo.glcal Inst1tute, 5205 Leesburg P1ke, Falls Church V1rg1nla ; 22041
: l"'\‘\

.

'Amerlca.n Meteorologlcal Souety, 45 Beacon Street Boston, Massachuset 5

,Amerlcan Petroleum Institute, 1801 K Street N W., Wa,shlngton, D C.

.Anchor Books 501 Franklln Avenue, Garden Clty, New York 11530 “
- _Applled Arts Publlsher Box 479 Leba.non Pennsylvanla 17042

. ;Astrafllms .Inc, - distrlbuted by Env1ronmental Educators, Inc., 732 Seventh
- N, W., Washmgton, D. C. 20006 = - - W L

,.Athene'tun‘l,’ubllshers 122 East 47nd;Street, New York New York 10017

iy

e

,Ar120na nghways, 239 West Lew1s Avemie Phoenlx, Arlzona 85009 N

Assoc1at10n - Steri:mg F11ms 5797 New Peachtree Road Atla.nta, Georgla 30340

t

. Audobon Magazme, 950 Th1rd Avenue New York New York 10022

| .4Av13t10n Mamtenance Foundamon, Box' 739., Basm, Wyommg 82410 .ﬂ._‘ ]



_,Bell Telephone Company - C.ontact your arest Bell S'ystem Telephone busmeSS o£f1ce__.__"'

: "Channmg L. Bete Co., Inc ', ‘45° Federal S Greenf1e1d Massachusetts '01301" |

) Wmston-Salem -"5

.orth' Carollna 27103

_e. qwer Admm1strat10n, :
' %,97208 o

_‘Burgess Ptlbllshmg“""Co,, 7108 Ohms Lane MJnneapolls anesota 5543.> '

SN Cal1for‘nla Geology, D1V1$10n of M1nes and Geology, 1416 9th Street Room 1314 Sa :
o Callforma 95814 o v

- ’Cambrldge Unlver51ty Pr ast 57th Street New York New York 10022

5SS

.

; 'Carolma Blologlcal St

. ‘ ‘

l Iompany, Burlmgton, North Carbh.‘pn 2

: Caterp1llar Tractor Gompany, Modern Talkmg P1cture Seriice;
T 1687 Elmhurst Road ‘Elk Grove Vlllage Illm01s 60007'

a;terplllar F11m L'lbrary,

Y

- Chronlcle Books, 870 Market Street Su1te 915, San Franc_'_ co‘ ,' Callfornla 94102 g _'Jﬁ.l

cmmmnan wzmnhmmnmnmmWndLmA@ae"Bhﬁmm %%9

-, Citadel Press Subs of Lyle Stuart .’{nc., 120 Enterpnse.Avenue, Secaucus New Jersey
' 07094 - D . ,

: Colorado Geologlcal Survey, Denver Colorado

e

v

Colora,gio State Division of Commerce. and Development',',’ Tounst'Deyelopm?ent .Seétiori, .60'2"":%' L
R State Cap1tol Annex, Colorado 80203 _ _ .

"-'~'.

Colorado State Un1vers1ty, Instltute of Techn1cal and: Industrlal Cormnmlcations’ SPCl,ai :
- Sciences Building, ROom C 225, Fort Collins, Colorado 80523, .. B

Columbla Umver51ty Press 136 S. Broadcast Imngton-

Conmm1cat10ns Research Machlnes Inc., 201 East SDth Street New York,a New York
10022 N

" Comstock Publlshmg Assoc1ates Cornell Un1ver$;Lty Press, 124 Roberts Place, It}iac\a :
. New York ' 14850° | | T e '




'*?’Conway Research Inc.y Peachtree A1r Termlnal,f
i somL T ~1, ]

.:.‘Coward McCann and eoghe‘ga.n, Inc., 200 Madrson Avenue New Yor';"»
- 10016 - - . , o L ’.

';‘Duell Sloan and Pearce,:Inc.
50336

‘-Earth Sciente; ;.Earth Sc1ence Pubhshmg‘Company, P,«O | Box 1815 Col\rédb Sprlngs, RO
' *Colorado 80901 R e T : SRR
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"'.:" 5.".'.‘EnV1romnental FllHB Inc., 8228 SulphufMountam Road OJal Callforma 93023 o .
v

L .:Farm F11m Foundatlon, l425H Street N w., _Washmgton, D c 20005

. Field Enterprlses Educatlonal Corporatlon, 510 Merchandlse Mart Plaza, Chlcago, Illll’lOlS“‘
L 60654 o o . W R ' .
-'Follett Publlshmg Company, Educatlonal D1V1s10n, lOlO wgt Washmgton Boulevard .
' Ch1cago Illll’lOlS 60607 oy e _ s v

',:v'“ W H Freeman and Company, 660 Market S%reet San Franolsco Callforqla, 94104
© -Gale Research C0mpany, Book Towe.r, Detr01t Mlchlgan 48226 -, e :

) ; Garrard Publlshmg Company, 1607 N Market Street Champalgn, Illmols \61820

‘ 'General _Electrlc Company, Photographlc Engmeerl" Laboratory, 5030 ﬁerzel Place,
Vs i Beltsv111e Nhryland 20705 '_- Y 4 _ ; St

v

Geo],oglcal Soclety of. Amer‘;tcan Bul’letln Geolo'gl'al Soc"ty' of Amerlca, Inc;,- 3300.’ o
. Penrose Place, _Boulder Colorado 80301 ' » R s

e ."..',‘Grand ’L‘etop Natural Hlstory;:Assoclatlon Jacks‘. , Zommg e "

: '_-_'Greenwood Press, Inc., 51 Rlversld'e Avenue Westport,?o»nnectlcut 06880
‘.-'.:,'-.Grosset and Dunlap, Inc., 51 Madlson Avenue New York New York 10010 N
f.“':.Hafner Press, 866 Third Avenue New York New York: 10022 o L_-.‘ r o
.'.-"Hmond Inc., 515 Valley Street Maplewood New Jersey 07040 oo o
, Harper and Row, Publlshers 10 East 53rd Street New Yo‘ﬁ'k New York 10022v-—-—-e .,
'Harvey House Inc., _P_ubllshers 1201 South Hastlngs Way, Eau Clalre, _’Wlsconsm 54701
e -,Hastmgs House Publlshers Inc., lO East 40th Street New York New York 10016 '
"l,*'_'",_Hawthm Books Inc., 260 Madlson AVenue Ne&v York New Yor'k 10016 R

D.: C Health and Co., Inc., 285 Columbus Avenue Boston, MasSacﬁusetts 02116

- H H111 andéWang, 190 Um,on Square New York New York 10003 : |
:» _.gl'Hollday House Inc., l8 East 53rd Street New York New York 10022 .'

. -.._'r-_:Houghton MJ,fflm Company, 2 Park Street Boston, Massachusetts 02107 o

: "{’ .Hubb’ard 801ent1£1c Company, 1946 Raymond Dr1ve, P G x 104 Northbrook 11111'1015
e 60062 e T T e BTN
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Idaho Dept. of Commerce and Development qum 108 Cap Bui-ldin'g, Boise .Jdaho '
Ideal P1ctures Fllm L1brary, 4931 West North Avenue M11waukee Wlsconsan 5326'8
. R S
Indlana Un1vers1ty Audlo-Vlsual Center Bloom1ngton, Indmna .47401 € L
w - " ,
Ind1ana Un1vers1ty Press, Tenth and,Morton Streets, Bloomlng%on,.Indmna 47401
‘ .
Instltute of Marlne Sc1enc‘e§ Marlne Materlals Centers .Vl‘l'glnla Instltute of - ’
Marme Sc1ences Gloucester V1rg1n182 23062 P ,
Journal of Geologlcal Educatlon, Natlonal Asalatmn of (feéldgy Teachers, Box 368
LaWrence, Kansas 66044 IEENCEY L
- ‘4 ) ’ . , v
Journal of Mar1ne Educatlon - see \Sea World Magaxlne S e ‘ '
K€ Publlcatlons P. 0. Box 14883, Las\Yegas,. Nevada x89114 L .
Alfred A Knopf Inc., 201 E‘ast S(rth Street #New York New York 10022 |
ng Screen Productlons *320 Aurora Avenda Nbrth TSeattle Washlngton 98109 :
Lamott‘e Chemlcab Products Co;,, Chestertown Maryland 21620~ "
Lane Publashmg Co., anllow ‘and M1dd¥ef1@ld Roads Menlo Park Callfornla 94025
Learnmg Resources Corp., 2817 North ‘Dorr Avenue, Fairfax, V1rg1n1a 22030 |
c 4“
'~'Learn1ng Trends I)1v1s10n of. Globe Book Company, Inc,§ 175 Fifth Avenue New York
» 7 New York 10010 ' ". " Y : ,
- - .‘ ) ¢ - r .
-'-4~ J B L1pp1ncott Co., 521 F1fth Avenue‘ New York New York 10017
L1ttle Brown and /Co., 34 Beacon Street Bpsten, Massachusetts ozﬁdb .
: Lothrop, Lee and Shepard Co., 105 Madlson Avenue, New York, New York 10016
Loulsuana State Unlverslﬁy Press *Baton Rouge, Lou1s1ana 70803 . 4
M I.T, Press, 8 Carleton Street Cambrldge Massachusetts 02142 S ’ ‘
McGraw~Hlll 'ok Company, 1221 Aveque of - the? Amerlcas New York New York 10020
Dav1d Mc y CO., Inc., 750 Th1rd Avenue New York New Yok 20017
Macmllan Publ1sh1ng Con;pany, Inc,, 866 Th1r& Avenuq‘ New York New York 10022 .
Mmufacturmg Chemlsts Assoc1atJ.pn, 1825 Con@ctlcut Avenue, N W., ,Wash1ngton, C
'_ o 20009 PR S ¥ :
Mathemat1c’s Teacher Magazme, Natlonal Counc1T of Teachers of Mathematns 1906
,' . Assoc1at1on0‘r1ve ‘Reston, Vlrglma'- 22091 , . _,ﬁ ; R
. % . :

’ -._f-. Charles E. Merr111 Puuls}ung CO., 1300 Mun Creek ‘Drive, Columbgs, Ohio 43216

Meredlth C sumer ‘Book D1V1s10n, 1116 Tocust; Des Mome Iqwa 50336
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' Jullan Messner, Inc., One West 39th Street . New York New York 10018 S
& -

M1ch1gan Dept. of Natural Resources F11m Lo/an Serv1ce Lansmg,”MmH@aﬁ ‘48926“"““"’-
"'Ml er & Fénmck Inc., 3800 L1berty He1ghfs Ave,nue, Balt1more Maryland 21215
Mockmgblrd Boqks Box 624 St SJ.mons/ Island ___GeQrglL.’:lSZZ

Modern Leammg Aids, P 0 Box l712 Rochester, New York 14603

mde‘!'n L1brary, Inc., 201 Eas/r/SOth Street, B}aw York New York. 10022

) Modern Talk1ng P1cture Sewlce, 2323 New Hyde Park Road New Hyde Park New York
et 11040 ., .

. Montana'nghway Co ssmn, Advertlsmg Dept., Helena, Montana 59601 <

Moody Instltute of Sc1ence, 12000 Easta Washlngton Bbulevard Wh1tt1er Ca11forn1a '
90606 o . . :

\ Moonllght Productlons 2650 Califomla Street; Mountaln Vlew, Callforma 94040

| Wlllla.m Mo‘rrow and Co., Inc. , Slx Henderson Drlve West Caldwell New Jersey 07006
) C V Mosby Co., 11830' Westllne Industrlal Dr1ve, St.- Lou1$ M1550ur1 63141 .
’ -TV Fllm Inc., 30 Rockefeller Plaza, Room 914 New York New York 10020

M)AA Joumal Natlonal Oceanic and Atmospherlc Admlmstratlon, Publlc Affalrs Off1ce,

» \ = ,

rd i K Rockv111e Maryland zossz o ) _ .

' Natlonai Aeronautlcs and Space Adm1n15”trat10n, NASA Langley Research Center, Langley
N o St'atlon, Publ;c Affairs Office, Mail, Stop 154, Hampton, V1rg1n1a 123365
Natlonal Cllmte Center 1Lshev111e, North Carollna 28801 . ) '
oK

"Natlonal Coal Assoc1at10n Modem\il‘alkmg Plcture §erv1ce, 2323 New Hyde Park Road

..-New Park New York llOﬁO '

: Natlonal Geographlc Soc1ety, l7th and';M Streets N W., Washmgton, Dlstrlct of .
B Columblau20036 - ow T . . SR
Natlonal Med1cal Audlov1sual Center, lel Pla’s}ér Br1dge Road Atlanta, Georgla 30324
. Natlonal Oceanlc and Atmospherlchde.nlstratlon, U S Dept of @ommerce 12231 Wllkms
RE Avenue, Rockville, Maryland 208){32 :

o .Natlonal School Weather Progect State Unlvemlty of New York at’ Bro kport Brock'port, '
BTN - -New. York 14420
i-" :'Natlonal Smence Teachers)AssOcmtlon 1742 Gonnectlcut Avenue N W., Washmgton, o
o . D. C. 20009 AR _ I
'8 : C @ .

SR ”_Namonal Wea,arer Dlgest Natlonal Weather —Assoc1at10n, P, 0 Box 243 Cl:mton Mary- o
B land 20735 s, = _ , o
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Natlonal Weather SemCe 8060 13th Street S11ver Sprmgs, l@sﬁznd .20910 | SR
100

) Thomas Nelson, Inc,,' v30 East 42nd Street New. York, New York
~ New Amerlcan L1brary, 1301 Avenue of the Amer1cas, New. York New York 10019
North Sho.re News Co,, Inc., 70~ Mount Vernon Street Lynn, Massachusetts 01901

North Carolina Dept, of Natural and Econom1c Resources D1V1510n of Corrmerce and
Sport Fisheries, Ralelgh, North Carolina: 276ll ‘ . .

North Carolina Dept° of Public Instructlon, Educatlon Bu11d1ng, Ralelgh North |
-Carolina .27611- S

North Carolma State Un1vers1'ty, Agr1cultura1 Experlment Statlon Ralelgh North =
Carolina 27607 . ¥ '

W W, Norton: and Company, Inco, 500 Flfth Avenue, New York New York 10036
Oceanus Magazme Woods Hole Oceanograp}ﬂ!c Inst\l‘tutlon, “Woods Hole Massachusetts -

Offlce of Coastal Management Natlonal Oceanic-and- Atmospherlc Adm1n1strat10n 3300
Wh1tehaven Street, N, ., Washlngton, D C. 20235 ., ,

Id

Oxford Un1ver51ty Press, 200 Madason Avenue, New York New York 10016
Paleontologlcal Research Inst1tut10n, 1259 ngn&nsburg Road Ithaca, New YJrk 14850
| Parents Magazme Press, 52 Vanderb1lt Avenue, New York New York 10017

| Peabody Museum of Natural H1story, Yale Ur11ver51ty, 170 Whltney Avenue, New Haven,
‘ Comectlcut 06520 S ‘ _ . . _ , Y

Pergamon Press, Inc., Maxwell House, Fa1rv1ew Park Elmsford New‘ Ycrrk 10523
Petr1f1ed Eorest Museum ASsoc1atlon Holbrook Arlzona R ¥
Phllosophlcal L1brary, Inc., 15 East 40th Street New York New York 10016
_l rPolycrystal ‘Book Serv1ce P. O. Box 11567, P1ttsburgh, Pennsylvanla 15238

' Popular Sc1ence Magazme, 380 Madason Avenue New York,. New York 10017

Prem1er Press P. 0 Box 4428 Berkeley, Callfomla 94704 " e,

Praeger Publlsher, 200 Park Avenue, New York; New York 10017

Prentlce-Hall Inc., Englewood Cllffs New Jersey 0763\2“’\

Prmceton Un1vers1ty Press 41 Wllllam Street Pr1nceton, New Jersey 08540
Prism. Productlons 531. Dawson Dr1ve, Camarlllo Callforma 93010

G P, Putnam s Sons 200 Madason Avenue, New York New York 10016

'
Pyramld Fllns P. 0. Box 1048 Santa Monlca, Callfom1a 90406
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.Ralsz Erwm J., 130 Cha‘rles Street Boston Massachusetts 02114 :
.1Rand McNally and Company, P O Box 7600 Ch1cago, Illm01s 60680 .
-'.Rocks and Mmerals Magazme Box 29, Peekskill, New York 10566 |
Rodale Press, 33 East ManI‘ Street Ernmaus Pennsylvanla 18049
' _Ronald Press Company, 79 Madlson Avenue, New York New York 10016 . _
) i Royal Meterologlcal SoC1ety, ngh Street Bracknell Berks England ,
St “Martin's Press, Inc., 175 Flfth Avenue Ne'w York New York 10010 -

- _Sc1ence, 1515 Massachusetts Av nue, N Ww., Washlngton, D. C 20005
'_ Sc1ence and Chlldren 1742 [ nnectlcut Avenue N W., Washlngton, D. C '.: 20009
Sc1ence Assoclates Inc., P O ch 230 230 Nassau Street Pr1nceton New. Jersey 08540
_. 'The Sc1ence Teacher, l742 Connectlcut Avenue N W., Washmgton D C 20009
1."Sc1ent1f1c Amerlcan, '415 Madlson Avenue, New York New York 10017
. Charles Scr1bner s Sons 597 F1fth Avenue New York New York 10017
. Sea Chest Magazlne Cape Hatteras Schools, Bolton North Garolma 28423 '

'Sea Front1ers Magazlne Internatlonal Oceanographlc Foundatlon, 3979 R1ckenbacker Causewa!
Mlam1, Florida 33149 - D s

I Sea World Magazine, National Marme Educatlon Assocmtlon, 1250 S1xth Avenue, San D1ego, _. '
: Ca11fornla 92101 " : , .

" g . .

: Shell F11m L1brary, 1433 Sadller C1rcle West Dr1ve, Ind1anapolls, Indlana 46239 _
: ,Sllver Burdett Cgmpany, 250 James Street Morrlstown, New Jersey 07960 . .‘ Dol
_.S1mon and Schuster, Inc., 1230 Avenue of the Amerlcas New York New York 10020 |

’Sm1thson1an Inst1tutlon Mtseum Shop, Nat10nal Mu.seum of Natural H1story, Washlngton, .

'." - : Do | -,.20560 i . ; ] ] y .
- . A B :’ ‘ . . N . S B
Snlthsonlan Inst1tutlon Press Room 2280 Arts a.r;d Industrles Bulldmg, Wash1ngton, e
_ . D. G 20560 - S AR
. ,‘, ; :

Smlthsonlan Magazme, 900 Jefferson Dr1ve N. W‘@Washmgton, D C 20560
SOC1ety for V1sual Educatlon, Inc.,:l345 D1vers Parkway, Ch1cago, Illm01s : 60614 |

‘.

Soc1ety of Exploratlon Geophys1c1s‘§$,

P, o Box6”3098, ;\:as.a Oklahoma 74101

: _ Southeastern Geology, Duke Un1versi'

, Geology Department Box Q665 College Statlon
Durham, North Gfarollna 27708 , ;

Southwest Parks and M)nmnents Ass0c1atlon, 339 South Brdad Street Globe Arlzona 85501 ‘
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Stanford Un1vers1ty Press Stanford Callfornla 94305 .

Ster11ng Publlshmg Company, Inc., 419 Park Avenue South New York Ngv York 10016

H. M Stone Productlons, S1x East 45th Street New York New York 10017 '
/

Tapllnger Publlshmg Loy Inc., 200 Park Avenue, South ‘New York New York | 10003 R

_ 10020A , . ; T :
- UNC Marlne SC1ence Program, 12 5 Venable Hall Chapel Hlll NorthsCarQIma_ZJErlL_,—“;

UNC Sea Grant Publlcatlons, North Carolma State Un1vers1ty, Ralelgh, North Carollna
27607 S L L

™.

U. S A1r Force, Central Audlomsual Laboratory, Norton A F. B. , Callfomla 92409
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